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b] oxazol-2-ylmethyl) piperazin-l-yl] acetate 
^H-NMR (CDCI3) 6ppm: 

1.25 (3H, t, J = 7.1 Hz), 1.60 (3H, s) , 2.45 - 2.64 
(6H, m) , 2.55 (IH, d, J = 14.8 Hz), 2.72 - 2.81 (2H, 
m) , 2.87 (IH, d, J = 14.8 Hz), 3.14 (2H, s) , 3.90 (IH, 
d, J = 9.7 Hz), 4.16 (2H, q, J = 7.1 Hz), 4.31 (IH, d, 
J = 9.7 Hz) , 7.57 (IH, s) . 
Example 335 

3-{3- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl ) piperazin-l-yl] propyl } -3H- 
benzoxazol-2-one 
Melting point 123-126°C. 

Example 336 

1- (4-Chlorophenyl) -2- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-l- 
yl] ethanone 
^H-NMR (CDCI3) 5ppm: 

1.60 (3H, s), 2.47 (4H, br) , 2.53 (IH, d, J = 14.9 Hz), 
2.57 - 2.65 (2H, m) , 2.74 - 2.84 (2H, m) , 2.87 (IH, d, 
J = 14.9 Hz), 3.64 (IH, d, J = 16.7 Hz), 3.75 (IH, d, J 
= 16.7 Hz), 3.90 (IH, d, J = 9.7 Hz), 4.30 (IH, d, J = 
9.7 Hz), 7.42 (2H, d, J = 8.6 Hz), 7.54 (IH, s) , 7.92 
(2H, d, J = 8.6 Hz) . 

Example 337 

Preparation of benzyl 4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate 

A mixture of 2- (4-tert-butoxycarbonyl- 
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piperazin-l-yl ) methyl-2-methyl-6-nitro-2 , 3- 
dihydroimidazo[2, l-b]oxazole prepared in Example 306 
(130 mg, 0.35 mmol) , trif luoroacetic acid (3 ml) and 
methylene chloride (5 ml) was stirred at room 
temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methylene chloride (5 ml) and added 
triethylamine (107.5 mg, 1.06 mmol) . To the solution, 
benzyl chlorof ormate (120 mg, 0.71 mmol) was added with 
cooling on ice-bath followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
washed with water, a saturated sodium hydrogencarbonate 
solution and a saturated saline solution in this order, 
dried over sodium sulfate and then filtered. The 
filtrate was. concentrated under reduced pressure. The 
residue was purified by silica gel column chromato- 
graphy (methylene chloride /methanol = 20/1) to afford a 
yellow oil. The oil was dissolved in ethyl acetate (5 
ml) . To the solution, a saturated hydrochloride 
solution in ethyl acetate was added, and the 
precipitates were filtered off to afford benzyl 4-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-carboxylate hydrochloride (46.8 
mg, yield 30%) as a white powder. 
Melting point 130 . 5-132 . 1°C . 

Using corresponding starting materials gave 
compounds of Examples 338 to 340 in the same manner as 
in Example 337. 
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Example 338 

Phenyl 4- (2-methyl-6-nitro-2, 3-dihydroimida20 [2 , 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate 
Melting point Sl-SS'^C. 

Example 339 

Isopropyl 4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate 
Melting point 158 . 3-159 . S^'C . 
Example 34 0 

n-Octyl 4- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate 
Melting point 138-139 . 4''C . 
Example 341 

Preparation of 4-trif luoromethylbenzyl 4- (6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate 

To the solution of tert-butyl 4- ( 6-nitro-2^ 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylate prepared in Example 319 (400 mg, 1.13 mmol) 
in methylene chloride (2 ml), trif luoroacetic acid (1 
ml) was added followed by stirring at room temperature 
for 1 hour. The reaction mixture was concentrated 
under reduced pressure, and the residue was dissolved 
in DMF (1 ml) and neutralized with triethyl.amine (1 
ml) . 

To the solution, a mixture of 4- 
trif luoromethylbenzyl alcohol (297 mg, 1.69 mmol), 
1, 1 '-carbonyldiimidazole (274 mg, 1.69 mmol) and DMF (1 
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ml) stirred at room temperature for 1 hour was added 
followed by stirring at room temperature for 3 hours. 
The reaction mixture was diluted with water and 
extracted with ethyl acetate twice. The organic phases 
were combined, washed with water twice and then with a 
saturated saline solution, dried over sodium sulfate 
and then filtered. The filtrate was concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (methylene chloride /methanol 
= 20/1) to afford 4-trif luoromethylbenzyl 4-(6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate (322 mg, yield 63%) as a light yellow 
powder . 

Melting point 120-122°C. 

Using corresponding starting materials gave 
compounds of Examples 342 and 343 in the same manner as 
in Example 341. 

Example 342 

4-Trif luoromethylbenzyl 4- [2- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo[2, 1-b] oxa2ol-2-yl) ethyl] piperazine-l- 
carboxylate 

Light yellow powder, yield 68%, melting point 139-140''C. 
Example 34 3 

4-Trifluoromethylbenzyl 4- [3- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo[2, 1-b] oxazol-2-yl ) propyl ] piperazine-l- 
carboxylate 

Light yellow powder, yield 57%, melting point 130-133*'C. 
Example 34 4 
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Preparation of 3- (4-trif luoromethylphenyl) -2-propynyl 
4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl ) piperazine-l-carboxylate maleate 

A mixture of 2- (4-tert-butoxycarbonyl- 
pipera2in-l-yl) methyl-2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazole prepared in Example 306 
(220 mg, 0.6 mmol) , trif luoroacetic acid (1 ml) and 
methylene chloride (2 ml) was stirred at room 
temperature for 2 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methylene (2 ml) chloride and neutralized 
with triethylamine (1 ml,. 7. 17 mmol) . - The resulting 
solution was concentrated under reduced pressure, and 
the residue was dissolved in DMF (2 ml) . 

To the solution, a mixture of 3-(4- 
trif luoromethylphenyl) -2-propyn-l-ol (110 ml, 0.55 
mmol), 1, 1 ' -carbonyldiimidazole (90 mg, 0.55 mmol) and 
DMF (2 ml) stirred at room temperature for 2 hours was 
added followed by stirring at room temperature 
overnight. The reaction mixture was diluted with water 
and extracted with ethyl acetate twice.. The organic 
phases were combined, washed with water twice and then 
with a saturated saline solution, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (methylene 
chloride/ethyl acetate = 5/1) . 

The resulting free form was dissolved in 
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ethanol (5 ml) and added a solution of maleic acid (96 
mg, 0.83 minol) in ethanol (5 ml). The precipitates 
were filtered off to afford 3-(4- 

trif luoromethylphenyl) -2-propynyl 4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate maleate (227 mg, yield 68%) as a white 
powder. 

Melting point 166°C (decomposition) . 
Example 34 5 

Preparation of 4-methylsulf anylbenzyl 4- (2~methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazine-l-carboxylate 

A mixture of 2- (4-tert-butoxycarbonyl- 
piperazin-l-yl) methyl-2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazole prepared in Example 306 
(900 mg, 2.4 mmol) and trif luoroacetic acid (20 ml) was 
stirred at room temperature for 2 hours. The reaction 
mixture was concentrated under reduced pressure. The 
residue was dissolved in methylene (20 ml) chloride and 
neutralized with triethylamine (6 ml^ 43.05 mmol). The 
resulting mixture was concentrated under reduced 
pressure^ and the residue was dissolved in DMF (5 ml) . 

To the solution, a mixture of 4- 
methylsulfanylbenzyl alcohol (470 mg, 3 mmol), 1,1*- 
carbonyldiimidazole (500 mg, 3.1 mmol) and DMF (10 ml) 
stirred at room temperature for 3 hours was added 
followed by stirring at room temperature overnight- To 
the reaction mixture, water was added, and the mixture 
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was extracted with ethyl acetate twice. The organic 
phases were combined, washed with water twice, and then 
with a saturated saline solution, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol = 20/1) to afford 4- 
methylsulfanylbenzyl 4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate (860 mg, yield 79%) as a white powder. 
Melting point 118-120°C- 
Example 34 6 

Preparation of 4-methanesulf inylbenzyl 4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazine~l-carboxylate 

To a mixture of 4-methylsulf anylbenzyl 4-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate prepared in Example 
345 (300 mg, 0.67 mmol) and methylene chloride (10 ml), 
m-chloroperbenzoic acid (210 mg, 0.85 mmol) was added 
followed by stirring for 2 hours with cooling on ice- 
bath. The reaction mixture was washed with a saturated 
sodium sulfite solution, a saturated sodium 
hydrogencarbonate solution, and a saturated saline 
solution in this order, dried over sodium sulfate and 
then filtered. The filtrate was concentrated under 
reduced pressure, and the residue was recrystallized 
from isopropyl alcohol-ether to afford 4- 



1008 

methanesulfinylbenzyl 4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylate (203 mg, yield 65%) as a white powder. 
Melting point 117-121^C. 

Example 34 7 

Preparation of 4-hydroxyben2yl 4- (2-inethyl-6-nitro-2, 3~ 
dihydroimidazo [2, 1-b] oxazol-2-ylinethyl) piperazine-1- 
carboxylate 

To a mixture of 4- ( tert-butyldimethyl- 
silanyloxy) benzyl 4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxa zol— 2— ylmethyl ) piperazine— 1— 
carboxylate (400 mg, 0,75 mmol) and THF(10 ml), a IM 
solution of tetrabutylammonium fluoride in THF (0.8 ml, 
0.8 mmol) was added followed by stirring for 20 minutes 
with cooling on ice-bath. To the reaction mixture, 
ethyl acetate was added, and the solution was washed 
with a saturated ammonium chloride solution, water and 
a saturated saline solution in this order, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. To the residue, 
diethyl ether was added, and the precipitates were 
filtered off to afford 4-hydroxybenzyl 4~ (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 

ylmethyl) piperazine-l-carboxylate (95 mg, yield 30%) as 
a light yellow powder. 
^H-NMR (CDCI3) 8ppm: 

1.59 (3H, s), 2.30 - 2.70 (4H, m) , 2.56 (IH, d, J = 
15.0 Hz), 2.86 (IH, d, J = 15.0 Hz), 3.10 - 3.55 {4H, 
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m) , 3.91 (IH, J = 10-0 Hz), 4.28 (IH, J = 10.0 

Hz), 5-03 (2H, s), 5.30 (IH, brs), 6.84 (2H, d, J - 8. 
Hz), 7.24 (2H, d, J = 8.0 Hz), 7.53 (IH, s) . 
Example 34 8 

Preparation of 4-acetylbenzyl 4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate 

A mixture of 4- ( 1, 1-dimethoxyethyl) benzyl 4- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate (600 mg, 1.23 mmol) , 
1 N hydrochloric acid (10 ml, 10 mmol) and THF (15 ml) 
was stirred at room temperature for 2 hours, then 
neutralized with a saturated sodium hydrogencarbonate 
solution, and the resulting mixture was extracted with 
ethyl acetate. The oranic phase was washed with water 
and then with a saturated saline solution, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. To the residue, 
diethyl ether was added, and the precipitates were 
filtered off to afford 4-acetylbenzyl 4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate (558 mg, yield 99%) 
as a white powder . 
Melting point 101-102°C. 

Example 34 9 

Preparation of 4-benzoylbenzyl 4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate 



Using 4- [dimethoxy (phenyl ) methyl ] benzyl 4-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl)piperazine-l-carboxylate (800 mg, 1.45 mmol) 
gave 4-benzoylbenzyl 4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxa2ol-2-ylmethyl) piperazine-1- 
carboxylate (630 mg, yield 86%) as a white powder in 
the same manner as in Example 348. 
Melting point lOS-lOT'^C. 

Example 350 

Preparation of 4~aminobenzyl 4- ( 2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carbbxylate 

A mixture of 4- ( tert-butoxycarbonylamino) - 
benzyl 4- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate (340 mg, 
0-66 mmol), trif luoroacetic acid (2 ml) and methylene 
chloride (10 ml) was stirred at room temperature for 2 
hours, and then neutralized with a saturated sodium 
hydrogencarbonate solution. The organic phase was 
washed with water and a saturated saline solution in 
this order, dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure. To the residue, diethyl ether was added, and 
the precipitates were filtered off to afford 4- 
aminobenzyl 4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate (100 mg, 
yield 37%) as a light yellow powder. 
^H-NMR (CDCI3) 5ppm: 
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1.61 (3H, s), 2-35 - 2.70 (4H, m) , 2.56 (IH, d, J = 
15.0 Hz), 2.85 (IH, d, J = 15.0 Hz), 3.05 - 3.55 (4H, 
m) , 3.69 (2H, brs) , 3.91 (IH, d, J = 10.0 Hz), 4.28 
(IH, d, J = 10.0 Hz), 4.98 (2H, s) , 6.55 (2H, d, J = 
8.0 Hz) , 7.14 (2H, d, J = 8 . 0 Hz ) , 7 . 53 (IH, s) . 
Example 351 

Preparation of 4- (2-methyl-6-nitro-2, 3-dihydroimidazo- 

[2, 1-b] oxazol-2~ylmethyl) piperazine-l-carboxylic acid 

phenylamide hydrochloride 

A mixture of 2- (4-tert-butoxycarbonyl- 
piperazin-l-yl)methyl-2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazole prepared in Example 306 

(130 mg, 0.35 mmol) and trif luoroacetic acid (3 ml) was 
stirred at room temperature overnight. The reaction 
mixture was concentrated under reduced pressure, and 
the residue was dissolved in methylene chloride (3 ml), 
then neutralized with triethylamine (2 ml, 14.35 mmol). 
To the solution, phenylisocyanate (63 mg, 0.53 mmol) 
was added followed by stirring at room temperature for 
30 minutes, and then diluted with water. The solution 
was extracted with methylene chloride, and the organic 
phase was dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
50/1) to afford an amorphous form. 

The amorphous form was dissolved in ethyl 
acetate. To the solution, a saturated hydrochloric 
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acid solution in ethyl acetate was added, and the 
resulting precipitates were filtered off to afford 4- 
(2-methyl-6-nitro-2, 3-dihydroiinidazo [2 , 1-b] oxazol-2- 
ylmethyDpiperazine-l-carboxylic acid phenylamide 
hydrochloride (124 mg, yield 55%) as a light yellow 
powder. 

^H-NMR (DMSO-de) 5ppm: 

1.55 (3H, s), 2.50 - 2.56 (4H, m) , 2.75 (2H, s) , 3.21 - 
3.40 (4H, m), 4.05 (IH, d, J = 10.7 Hz), 4.24 (IH, d, J 
= 10-7 Hz), 6.92 - 6.99 (IH, m) , 7.21 - 7.28 (2H, m) , 
7.44 - 7.48 (2H, m) , 8.13 (IH, s), 8.59 (IH, s) . 
Example 352 

Preparation of 4- (2-inethyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid 
isopropylamide 

A mixture of tert-butyl 4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate prepared in Example 306 (140 mg, 0.38 
mmol) and trif luoroacetic acid (3 ml) was stirred at 
room temperature overnight. The reaction mixture was 
concentrated under reduced pressure, and the residue 
was dissolved in methylene chloride (3 ml), then 
neutralized with triethylamine (2 ml, 14.35 mmol). To 
the solution, isopropylisocyanate (75 |L4,1, 0.76 mmol) 
was added followed by stirring at room temperature for 
1 hour, then diluted with water. The solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
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The filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromato- 
graphy (methylene chloride/methanol = 50/1) to afford 
4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid isopropylamide 
(90 mg, yield 67%) as a white powder. 
Melting point 175-176. 3°C. 

Using corresponding starting materials gave 
compounds of Examples 353 and 354 in the same manner as 
in Example 352. 

Example 353 

4- (2-Methyl-6-nitro-2, 3-dihydroimida20 [2, 1-b] oxa2ol-2- 
ylmethyl) piperazine-l-carboxylic acid (3-chlorophenyl) - 
amide 

^H-NMR (DMSO-dg) 5ppm: 

1.56 (3H, s), 2.50 - 2.56 (4H, m) , 2.77 (2H, s) , 3.21 - 
3.40 (4H, m) , 4.08 (IH, d, J = 10.7 Hz), 4.26 (IH, d, J 
= 10.7 Hz), 6.95 (IH, bd, J = 8.0 Hz), 7.23 (IH, t, J = 
8.0 Hz), 7.36 (IH, bd, J = 8.0 Hz), 7.61 (IH, t, J = 
2.0 Hz), 8.13 (IH, s), 8.61 (IH, s) . 
Example 354 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid cyclohexylamide 
Melting point 216. 5-218 . 5^*0. 
Example 355 

Preparation of 4- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) piperazine-l-carbothioic acid 
(4-chlorophenyl) amide 
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2-Methyl-6-nitro-2- (piperazin-l-ylmethyl ) - 
2, 3-dihydroimida20 [2, 1-b] oxazole dihydrochloride 
prepared in Example 322 (196 mg, 0.73 ramol) was 
suspended in methylene chloride (10 ml), then 
neutralized with triethylamine (0.27 ml, 1.94 mmol) . 
To the solution, 4-chlorophenyl isothiocyanate (140 mg, 
0.83 mmol) was added followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
washed with water, a saturated sodium hydrogencarbonate 
solution and a saturated saline solution in this order, 
dried over sodium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 30/1) to 
afford 4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carbothioic acid (4- 
chlorophenyl) amide (128 mg, yield 40%) as a light brown 
powder . 

Melting point 204-206°C (decomposition) . 

Using corresponding starting materials gave 
compounds of Examples 356 and 357 in the same manner as 
in Example 355. 

Example 356 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carbothioic acid phenylamide 
Melting point 164-165°C (decomposition) . 
Example 357 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 



ylmethyl) piperazine-l-carbothioic acid (4- 
methoxyphenyl ) amide 

Melting point 189-191°C (decomposition) . 
Example 358 

Preparation of 2- [ 4- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl] benzoxazole 

2- (4-tert-Butoxycarbonylpiperazin-l- 
yl)methyl-2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazole* prepared in Example 306 (500 mg, 1.36 mmol) 
was dissolved in trif luoroacetic acid (10 ml) followed 
by stirring at room temperature for 3 hours. The 
reaction mixture was concentrated under reduced 
pressure, and added methylene chloride (1 ml) and 
triethylamine (1 ml) . The solution was stirred at room 
temperature for 5 minutes, and then concentrated under 
reduced pressure. The residue was dissolved in 
methylene chloride. To the solution, 2-chloro- 
benzoxazole (0.19 ml, 1.63 mmol) and triethylamine 
(0.23 ml, 1.63 mmol) were added followed by stirring at 
room temperature for 1 hour. The reaction mixture was 
poured into water, and extracted with methylene 
chloride- The organic phase was washed with a 
saturated saline solution, dried over magnesium sulfate 
and then filtered. The filtrate was concentrated under 
reduced pressure, and the residue was purified by 
silica gel column chromatography (methylene 
chloride/methanol = 100/1) and crystallized from 
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methylene chloride-diisopropyl ether to afford 2- [4- (2 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl)piperazin-l-yl]ben2oxazole (325 mg, yield 62% 
as a white powder. 
MS 384 (M"") 

Melting point 228 . 0-22 9 . S'^C . 

Using corresponding starting materials gave 
compounds of Examples 359 to 361 in the same manner as 
in Example 358. 

Example 359 

2- [4- (6-Nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] benzoxazple 
White powder^ yield 74% 
MS 370 (m"") 

Melting point 206-209°C (decomposition) . 
Example 360 

2-{ 4- [2- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2,1- 
b] oxazol-2-yl) ethyl] piperazin-l-yl }benzoxazole 
White powder, yield 73% 
MS 398 (M"") 

Melting point 187 . 6-18 9 , 6°C . 
Example 361 

2-{ 4- [3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-yl) propyl] piperazin-l-yl }benzoxazole 
White powder, yield 90% 
MS 412 (M^) 

Melting point 172 . 0-174 . 4^C . 
Example 362 



1017 

Preparation of tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl] piperazine-1- 
carboxylate 

(R) -2-Chloro-l- [2-hydroxy-3- (4-methylbenzene" 
sulfonyloxy) propyl] -4-nitroimidazole prepared in 
Example 8 (16.86 g, 44.86 mmol) and tert-butyl 
piperazine-l-carboxylate (8.36 44.89 mmol) were 
dissolved in acetonitrile (100 ml) . To the solution, 
triethylamine (6.3 ml, 4 5.2 mmol) was added followed by 
stirring under reflux for 6 hours. The reaction 
mixture was allowed to return to room temperature, and 
concentrated under reduced pressure. To the residue, 
water (100 ml) was added and extracted with. ethyl 
acetate (100 ml) twice. The organic phases were 
combined, washed with water (100 ml) and a saturated 
saline solution (100 ml) in this order, dried over 
sodium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/methanol = 40/1) and then 
recrystallized from ethyl acetate/n-hexane to afford 
tert-butyl (S) -4- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxypropyl] piperazine-l-carboxylate (11.61 g, yield 
66%) as a light yellow powder. 
^H-NMR (CDCI3) 5ppm: 

1.46 (9H, s), 2.21 - 2.50 (4H, m) , 2.54 - 2.70 (2H, m) , 
3.39 - 3.48 (4H, m) , 3.65 (IH, s) , 3.89 - 4.10 (2H, m) , 
4.20 (IH, dd, J = 1.9 Hz, 13.5 Hz), 8.00 (IH, s) . 
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Example 363 

Preparation of tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl] piperazine-1- 
carboxylate (alternative synthesis of the compound of 
Example 362) 

A mixture of ( R) -2-chloro-l- (oxiran-2- 
ylmethyl) -4-nitroimidazole prepared in Example 9 (1 g, 
4.91 mmol), tert-butyl piperazine-l-carboxylate (1.01 
g, 5.40 mmol) and DMF (3 ml) was stirred at 70°C for 6 
hours. The reaction mixture was allowed to return to 
room temperature and added water (7 ml) . The 
precipitates were filtered off, and purified by silica 
gel column chromatography (methylene chloride/methanol 
= 40/1) to afford tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl] piperazine-l- 
carboxylate (967 mg, 51%) as a light yellow powder. 

Example 364 

Preparation of tert-butyl (R) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl] piperazine-l- 
carboxylate 

A mixture of 2-chloro-4-nitro-lH-imidazole 
(6.1 g, 41.35 mmol), (S) - (+) -glycidyl tosylate (12.27 
g, 53.75 mmol) and sodium hydrogencarbonate (7.3 g, 
86.89 mmol) in ethanol (30 ml) was stirred under reflux 
for 9 hours. The reaction mixture was allowed to 
return to room temperature, then diluted with water, 
and the solution was extracted with methylene chloride 
twice. The extract was washed with a saturated saline 
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solution, dried over magnesium sulfate and then 
filtered. The filtrate was concentrated to afford a 
foam. The resulting foam was dissolved in DMF (60 ml) . 
To the solution, tert-butyl piperazine-l-carboxylate 
(8.47 g, 45.48 mmol) , triethylamine (6.92 ml, 49.64 
mmol) and sodium iodide (6.82 g, 45.5 mmol) were added 
followed by stirring at room temperature for 24 hours. 
The reaction mixture was poured into water, and 
extracted with ethyl acetate twice. The organic phases 
were combined, washed with water three times, dried 
over magnesium sulfate and then filtered- The filtrate 
was concentrated under reduced pressure. The resulting 
residue was purified by silica gel column 
chromatography (ethyl acetate) to afford tert-butyl 
(R) -4- [3- (2-chloro-4-nitroimidazol-'l-yl) -2- 
hydroxypropyl]piperazin-l-carboxylate (6.43 g, yield 
40%) as a light yellow oil. 
^H-NMR (CDCI3) 5ppm: 

1.48 (9H, s), 2.16 - 2.50 (4H, m) , 2.55 - 2.69 (2H, m) , 
3.37 - 3.50 (4H, m) , 3.65 (IH, s) , 3.90 - 4.25 (3H, m) , 
8.00 (IH, s) . 

Example 365 

Preparation of tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
piperazine-l-carboxylate 

A mixture of (R) -2-chloro-l- ( 2-methyloxiran- 
2-ylmethyl) -4-nitroimidazole prepared in Example 12 
(7.00 g, 32.2 mmol) and tert-butyl piperazine-1- 
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carboxylate (6.29 g, 33.8 mmol) and DMF (70 ml) was 
stirred at 70*^0 for 8 hours. The reaction mixture was 
allowed to return to room temperature, then diluted 
with water, and then the solution was extracted with 
ethyl acetate twice. The organic phases were combined, 
washed with water three times, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. To the residue, 
diethyl ether was added. The precipitates were 
filtered off, and dried at room temperature under 
reduced pressure to afford tert-butyl (S)-4-[3-(2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl]piperazin-l-carboxylate (10.25 g, yield 
79%) as a light yellow powder. 
Optical purity >98.4% e.e. 

[a]D^^ = 25.488 (concentration: 1.024, CHCI3) 
^H-NMR (CDCI3) Sppm: 

1.14 (3H, s), 1.46 (9H, s), 2.34 (IH, d, J =13.9 Hz), 
2.47 - 2.67 (5H, m) , 3.26 (IH, s) , 3.44 (4H, t, J = 4.4 
Hz), 3.99 (2H, s), 8.04 (IH, s) . 
Example 366 

Preparation of tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
piperazine-l-carboxylate (alternative synthesis of the 
compound of Example 365) 

To the solution of 2-Chloro-4-nitro-lH- 
imidazole (89.4 g, 606 mmol) and tert-butyl (S)-4-(2- 
methyloxiran-2-ylmethyl) piperazine-l-carboxylate (119 
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g, 466 mmol) in ethanol (475 ml), sodium hydrogen- 
carbonate (58.7 699 mmol) was added followed by 
stirring under reflux for 6 hours. The reaction 
mixture was concentrated under reduced pressure, and 
the residue was added water. The mixture was extracted 
with ethyl acetate, and the extract was dried over 
sodium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
dispersed into ethyl acetate, and filtered off to 
afford a solid. The filtrate was concentrated, and the 
residue was purified by silica gel column chromato- 
graphy (n-hexane/acetone = 3/1) to afford a solid. The 
solids were combined and dried under reduced pressure 
to afford tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
piperazine-l-carboxylate (84.7 g, yield 45%) as a white 
powder. 

Example 3 67 

Preparation of (R) -4- [3- (2-chloro-4-nitroimidazol-l- 
yl) -2"hydroxy-2-methylpropyl] piperazine-l-carboxylate 

A mixture of (S) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) -4-nitroimidazole prepared in Example 18 
(440 mg, 2.02 mmol), tert-butyl piperazine-l- 
carboxylate (414 mg, 2.22 mmol) and DMF (4 ml) was 
stirred at 55-60°C for 9 hours. The reaction mixture 
was allowed to return to room temperature, then diluted 
with water (24 ml), and the solution was extracted with 
ethyl acetate (10 ml) twice. The organic phases were 



1022 

combined, washed with water (20 ml) three times and a 
saturated saline solution (10 ml), dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
treated with diethyl ether to afford tert-butyl (R)-4- 
[3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl]piperazine-l-carboxylate (662 mg, yield 
81%) as a light yellow powder. 
^H-NMR (CDCI3) 5ppm: 

1.15 (3H, s), 1.45 (9H, s), 2.34 (IH, d, J = 13.9 Hz), 
2.48 - 2.67 (5H, m) , 3.27 (IH, s) , 3.44 (4H, t, J = 4.4 
Hz), 3-99 (2H, s), 8.04 (IH, s) . 

Using 2-chloro-4-nitro-lH-imidazole and tert- 
butyl (R) -4- (2-methyloxiran-2-ylmethyl) piperazine-1- 
carboxylate gave the compound of Example 368 in the 
same manner as in Example 366. 

Example 368 

Tert-butyl (R) ~4- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl]piperazine-l-carboxylate 
(alternative synthesis of the compound of Example 367) 
White powder, yield 20%. 

Example 369 

Preparation of (S) -1- {2-chloro-4-nitroimidazol-l-yl ) -2- 
methyl-3- [4- (4-trif luoromethoxyphenyl) piperazin-1- 
yl] propan-2-ol 

To a suspension of (S ) -1- (2-methyloxiran-2- 
ylmethyl) -4- ( 4-trif luoromethoxyphenyl ) piperazine (0.43 
g, 1.37 mmol) and 2-chloro-4-nitro-lH-imidazole (0.22 
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g, 1.51 mmol) in acetonitrile (4 ml), sodium 
hydrogencarbonate (0.17 g, 2.06 mmol) was added 
followed by stirring under reflux for 9 hours. To the 
reaction mixture, water was added, and the mixture was 
extracted with ethyl acetate. The organic phase was 
dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (n-hexane/ethyl acetate = 
3/1) to afford (S) -1- (2-chloro-4-nitroimidazol-l-yl) -2- 
methyl-3- [4- ( 4-trif luoromethoxyphenyl ) piperazin-1- 
yl]propan-2-ol (0.20 g, yield 31%) as a light yellow 
oil. 

^H-NMR (CDCI3) Sppm: 

1.18 (3H, s), 2.41 (IH, d, J = 13.8 Hz), 2.56 (IH, d, J 
= 13.8 Hz), 2.67 - 2.80 (2H, m) , 2.85 - 2.96 (2H, m) , 
3.13 - 3.25 {4H, m) , 4.03 (2H, s) , 6.83 - 6.93 (2H, m) , 
7.07 - 7.17 (2H, m), 8.07 (IH, s) . 
Example 37 0 

Preparation of (S) -1- (2-chloro-4-nitroimida2ol-l-yl ) -2- 
methyl-3- [4- (4-chlorophenyl) piperazin-l-yl] propan-2-ol 

(R) -2-Chloro-l- (2-methyloxiran-2-ylmethyl ) -4- 
nitroimidazole prepared in Example 12 (20 g, 91.9 mmol) 
and 1- (4-chlorophenyl) piperazine (20.8 g, 0.11 mol) 
were added to DMF (200 ml) followed by stirring at 70- 
75°C for 5 hours. The reaction mixture was allowed to 
return to room temperature, poured into water, and 
extracted with ethyl acetate. The organic phase was 
washed with a saturated saline solution, dried over 
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sodium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (methylene 
chloride/ethyl acetate = 20/1) to afford (S)-l-(2- 
5 chloro-4-nitroimidazol-l-yl) -2-methyl-3- [4- (4- 

chlorophenyl) piperazin-l~yl] propan-2-ol (33.0 g, yield 
87%) as a yellow amorphous form. 
^H-NMR (CDCI3) Sppm: 

1.53 (3H, s), 2.42 (IH, d, J = 13.9 Hz), 2.55 (IH, d, J 
10 = 13.9 Hz), 2.67 - 2.76 (2H, m) , 2.81 - 2.90 (2H, m) , 

3.13 - 3.17 (4H, m) , 3.43 (IH, s) , 4.03 (2H, s), 6.78 - 

6.85 (2H, m), 7.16 - 7.23 (2H, m) , 8.06 (IH, s) . 

Using corresponding starting materials gave 

compounds of Examples 371 to 384 shown in the following 
15 table in the same manner as in Example 370. 
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Table 17 






R 


Yield 
(%) 


^HNMR (CDCI3) 6 


371 


4-CFa 


82 


1.18(3H, s), 2.4l(lH, d, J=13.9H2), 2.56(lH, d, 
J=13.9H2). 2.€8-2.79(2H, m), 2.82-2.9l(2H, m), 3.26* 
3.31(5H, m), 4.03(2H, s), 6.91 <2H, d. J^8.7H2), 7.49(2H, 
d. J=8.7H2). 8.06(1H, s). 


372 


4-H 


92 


1.17(3H. s), 2.40(1H, d, J==13.9H2). 2.55(1H. d, 
J=13.9Hz). 2.69-2.78(2H, in) 2.83-2 9l(2H m> 3 18- 
3.22(4H, m), 3.42(lH, s), 4.01<2H, s), 6.85-6.93(3H, m\ 
7.24-7.3l(2H, xn). 8.06(lH. s). 


373 


4-F 


43 


1.16(3H, e), 2.41(1H, d, J=13.9H2), 2.55(lH. d, 
J==13.9H2), 2.69-2.77(2H, m), 2.82-2.9l(2H, m), 3,10- 
3.14(4H, m). 3.41(1H, s), 4.01<2H, s), 6.83-7.00(4H, m), 
8.06(1H, s). . ' 


374 


4-OMe 


99 


1.15(3H, s), 2.42(1H, d, J=-13.9Hz), 2.55(1H, d, 
J==13.9Hz), 2.69-2.78(2H, rd), 2.82-2.91 (2H, »), 3.07- 
3.11(4H, m), 3.77(3H, s),.4.02<2H, s), 6.8l-6.9l(4H, m), 
8.07(1H, a). 


375 


4-COOEt 


100 


1.17(3H, s), 1,37(3H, t, J=7.1H2), 2.42(1H. d, J=13.9H2), 
2.56(1H. d, J=13.9H2), 2.68-2.76<2H, m). 2.81-2.89(2H. 
m), 3.31-3.35(4H, m\ 3.40(lH, s), 4.04(2H, s), 4.33(2H,q, 
J=7.1H2), 6.83-6.87 (2H, m), 7.90-7.95(2H, ra), 8.06(lH, 
s). 


376 


4-Me 


86 


1.15(3H. s), 2.27(3H, s), 2.42<1H, d, J=13.9H2), 2.55aH, 
d, J=^13.9H2), 2.68'2.77(2H, m), 2.82-2.90 
(2H. m), 3.12-3.16(4H, in)» 3.47(lH, s), 4.0l(2H, s), 6.81- 
6.85(2H. m). 7.06-7.09(2H. m). 8.06(lH. s). 


377 


4-CN 


99 


1.18(3H, a). 2.43(1H, d, J=13.9H2), 2.56(1H, d, 
J=13.9H2), 2.66-2.75(2H, m). 2.81-2.90(2H, m), 3.31- 
3.35(4H, m), 3.5l(lH, s), 4.03(lH, d, J=14.3H2y, 4.09(lH, 
d» J=14.3H2), 6.82-6.88(2H, m), 7.46-7.52(2H, m), 
8.07(1H, s). - 


378 


3,4-di-Cl 


99 


1.17(3H, s). 2.41(1H. d, J=13.9H2). 2.55<1H. d, 
J=13.9H2), 2.68-2.76(2H. m). 2.80-2.89(2H, m), 3.15- 
3.19(4H. m), 3.40(1H, s), 4.03(2H, s), 6.72(lH. dd, J=8.9, 
2.9H2>. 6.94(1H, d, J=2.9H2), 7.28(lH, d, J=:8.9H2), 
8.05(1H. 6). 


379 


3-CF3 


99 


1-17(3H, s), 2.42(2H, d, J=13.9H2), 2.66(1H, d, 
J=13.9H2), 2.69-2.78(2H, m), 2.83-2.93(2H. m). 3.22- 
3.27(4H, m), 3.36(lH, s), 4.03(2H, a), 7.03-7.1l(3H, m), " 
7.32-7.39(lH. m). 8.06(lH, s). 
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Table 17 (Contn'd) 



380 


2-CF3 


99 


1.16(3H. 8), 2.44(1H, d, J=14.0Hz), 2.57(lH, d, 
0 x*i.unzy, ^.0/ z./ovzxi, m;, ^.oi-2.9H2H, m), 2.93" 
2;96(4H, m). 3.8l(lH. s). 4.05(2H. s), 7.21-7.27(1H, m). 
7.35-7.39(lH. m), 7.50-7.57(lH. m). 7.60-7.64(lH. m), 
S.lKlH. 8). 


381 


4-Ch3-CF3 


99 


l.i8<ijH, s), 2.42(lil. d, J=13.9H2), 2.56(1H, d, 
J=13.9H2). 2.68-2.77(2H, m). 2.83-2.92(2H, m). 3.19- 
3.24(4H. m). 3.40(lH. a). 4.04(2H. s), 6.95(lH. dd. J=8.9. 
2.9H2). 7.16(1H, d, J=2.9H2). 7.34(lH, d, J=8.9H2). 


382 


4-COO»Bu 


99 


1.17(3H. s). 1.57(9H. s), 2.42(lH. d, J=13.9H2). 2.55(1H. 
d. J=13.9H2), 2.67-2.76(2H. m). 2.81-2.90(2H. m), 3.29- 
3.33(4H. m). 3.5l(lH, s). 4.04(2H. s), 6.84(2H, d, 
J=9.0H2). 7.87(2H. d. J=9.0H2). 8.07(lH. s). 


383 


2-F 


99 


1.16(SH. s). 2.42(lH..d. J=13.9H2). 2.57(1H. d, 
J=13.9H2). 2.71-2.80(2H. m). 2.85-2. 96(2H. m), 3.10- 
3.14(4H. m), 3.56(1H, s). 4.02(2H. e). 6.91-7.10(4H. m), 

8.07(1H, s). 


384 


4-NMe2 


82 


1.14(3H, s). 2.40(1H. d. J=13.9H2), 2.54(1H. d. 
J=13.9H2). 2.70-2.77(2H, m). 2.81-2.91{8H, m), 3.05- 
3.09(4H. m). 3.66(1H, s), 4.0l(2H. s), 6.72-6.76(2H, m), 
6.86-6.9l(2H. m). 8.07(lH, s). 



Using corresponding starting materials gave 
compounds of Examples 38 5 and 38 6 in the same manner as 
in Example 370. 

Example 385 

5 (S) -1- (2-Chloro-4-nitroimidazol-l-yl) -2-methyl-3- [4-- (4- 
pyridyl) piperazin-l-yl] propan-2-ol 
Yield 100% 
^H-NMR (CDCI3) 5ppm: 

1.18 (3H, s), 2.44 (IH, d, J = 13.9 Hz), 2.56 (IH, d, J 
10 = 13.9 Hz), 2.63 - 2.73 (2H, m) , 2.77 - 2.91 (2H, m) , 

3.31 - 3.35 (4H, m) , 3.54 (IH, s) , 4.03 - 4.12 (2H, m) , 
6.63 - 6.66 (2H, m) , 8.09 (IH, s), 8.23 - 8.27 (2H, m) . 
Example 38 6 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -2-methyl-3- [ 4- (3- 
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pyridyl) piperazin-l-yl]propan-2-ol 
Yield 81% 

^H-NMR (CDCI3) 5ppm: 

1.17 (3H, s), 2.44 (IH, d, J = 13.9 Hz), 2.57 (IH, d, J 
= 13.9 Hz), 2.67 - 2.79 {2H, m) , 2.84 - 2.93 (2H, m) , 
3.20 - 3.25 (4H, m) , 3.85 (IH, bs), 4.06 (2H, s) , 7.16 
- 7.19 (2H, m) , 8.07 - 8.11 (2H, m) , 8.26 - 8.28 (IH, 
m) . 

Using (R) -2-chloro-4-nitro-l- (oxiran-2- 
ylmethyl) imidazole prepared in Example 9 gave compounds 
of Examples 387 to 38 9 in the same manner as in Example 
370. 

Example 387 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -3- [4- (4-f luoro- 
phenyl) piperazin-l-yl] propan-2-ol 
Yield 86% 

^H-NMR (CDCI3) 8ppm: 

2.27 - 2.36 (IH, m) , 2.49 - 2.63 (3H, m) , 2.78 - 2.88 
(2H, m) , 2.97 - 3.18 (4H, m) , 3.74 (IH, br) , 3.96 - 
4.08 (2H, m), 4.18 - 4.24 (IH, m) , 6.84 - 7.01 (4H, m) , 
8.02 (IH, s) . 

Example 38 8 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -3- [4- (4- 
trifluoromethylphenyl) piperazin-l-yl] propan-2-ol 
Yield 49% 

^H-NMR (CDCI3) 5ppm: 

2.27 - 2.36 (IH, m) , 2.49 - 2.63 (3H, m) , 2.78 - 2.87 
(2H, m), 3.28 - 3.31 (4H, m) , 3.62 (IH, br) , 3.95 - 
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4.11 (2H, m) , 4.19 - 4.25 (IH, m) , 6.92 (2H, d, J = 8.6 
Hz), 7.49 (2H, d, J = 8.6 Hz), 8.02 (IH, s). 

Example 389 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -3- [4- (4- 

cyanophenyl) piperazin-l-yl] propan-2-ol 

Yield 100% 

^H-NMR (CDCI3) 5ppm: 

2.28 - 2.37 (IH, m) , 2.49 - 2.63 (3H, m) , 2.76 - 2.85 
(2H, m), 3.28 - 3.36 (4H, m) , 3.58 (IH, br), 3.96 - 

4.12 (2H, m) , 4.19 - 4.25 (IH, m) , 6.87 (2H, d, J = 8.9 
Hz), 7.51 {2H, d, J = 8.9 Hz), 8.01 (IH, s) . 

Example 390 

Preparation of 4-trif luoromethoxybenzyl (S)-4-[3-(2^ 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl ] - 
piper a zine-l-carboxy late 

A mixture of (R) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) -4-*nitroimidazole prepared in Example 12 (15 
g, 68-93 mmol) and 4-trif luoromethoxybenzyl piperazine- 
1-carboxylate (25.17 g, 82.72 mmol) in DMF (75 ml) was 
stirred at 65-70'*C for 20 hours. The reaction mixture 
was allowed to return to room temperature and poured 
into water (475 ml) , and extracted with ethyl acetate 
(150 ml) . The aqueous layer was extracted with ethyl 
acetate (150 ml) again. The organic phases were 
combined, washed with water (4 00 ml) 3 times and a 
saturated saline solution (100 ml), dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
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purified by silica gel column chromatography (ethyl 

acetate/n-hexane = 1/2) to afford 4- 

trif luoromethoxybenzyl (S) -4- [3- (2-chloro-4- 

nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 

piperazine-l-carboxylate (29.98 g, yield 83%) as a 

yellow oil. 

^H-NMR (CDCI3) 5ppm: 

1.15 (3H, s), 2.36 (IH, d, J = 14.0 Hz), 2.42 - 2.75 
(5H, m), 3.18 (IH, s) , 3.42 - 3.58 (4H, m) , 4.00 (2H, 
3), 5.12 (2H, s) , 7.21 (2H, d, J = 8.6 Hz), 7.38 (2H, 
d, J = 8. 6 Hz) , 8-03 (IH, s) . 
Example 391 

Preparation of 3- (4-trif luoromethylphenyl) -2-propenyl 
(S) -4- [3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl]pipera2ine-l-carboxylate 

A mixture of (R) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) -4-nitroimidazole prepared in Example 12 
(4.24 q, 19.48 mmol) and 3- ( 4-trif luoromethylphenyl ) -2- 
propenyl piperazine-l-carboxylate (6.73 g, 21.41 mmol) 
in DMF (21 ml) were stirred at 50-55°C for 24 hours. 
The reaction mixture was allowed to return to room 
temperature and poured into water (90 ml), and 
extracted with ethyl acetate (60 ml) . The aqueous 
layer was extracted with ethyl acetate (60 ml) again. 
The organic phases were combined, washed with water (90 
ml) 3 times and a saturated saline solution (60 ml), 
dried over sodium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
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the residue was purified by silica gel column 
chromatography (ethyl acetate/n-hexane = 1/1) to afford 
3- (4-trifluoromethylphenyl) -2-propenyl (S) -4- [3- (2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl]piperazine-l-carboxylate (9.29 g, yield 
90%) as a yellow oil. 
^H-NMR (CDCI3) 5ppm: 

1.16 (3H, s), 2.36 (IH, d, J = 14.0 Hz), 2.43 - 2.76 
(5H, m), 3.17 (IH, s) , 3.48 - 3.67 (4H, m) , 4.00 (2H, 
s), 4.78 (2H, dd, J = 1.0 Hz, 6.1 Hz), 6.33 - 6.48 (IH, 
m) , 6.66 (IH, d, J = 15.9 Hz), 7.48 (2H, d, J = 8.3 
Hz), 7.58 (2H, d, J = 8.3 Hz), 8.04 (IH, s) . 

Using corresponding starting materials gave 
the compound of Example 392 in the same manner as in 
Example 391. 

Example 392 

3- (4-Trif luoromethoxyphenyl) -2-propenyl (S) -4- [3- (2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl ] - 
piperazine-l-carboxylate 
^H-NMR (CDCI3) 5ppm: 

1.15 (3H, s), 2.36 (IH, d, J = 13.9 Hz), 2.51 (IH, d, J 
= 13.9 Hz), 2.48 - 2.63 (2H, m) , 2.63 - 2.78 (2H, m) , 
3.17 (IH, s), 3.39 - 3.63 (4H, m) , 4.00 (2H, s) , 4.75 
(2H, dd, J = 1.1 Hz, 6.3 Hz), 6.28 (IH, dt, J = 6.3 Hz, 
15.9 Hz), 6.62 (IH, d, J = 15.9 Hz), 7.15 - 7.18 (2H, 
m) , 7.38 - 7.42 (2H, m) , 8.03 (IH, s) . 
Example 393 

Preparation of tert-butyl (S) -4- (2-methyl-6-nitro-2, 3- 
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dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate 

Tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
piperazine-l-carboxylate prepared in Example 365 (10.25 
g, 25.4 mitiol) was dissolved in DMF (30 ml) . To the 
solution, sodium hydride (1.12 g, 27.9 mmol) was added 
followed by stirring for 2 hours with cooling on ice- 
bath. To the reaction mixture, ethyl acetate (10 ml) 
and water (70 ml) were added. The precipitates were 
filtered off, and washed with water. The crude solids 
were recrystallized from ethyl acetate (70 ml) to 
afford tert-butyl (S ) -4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylate (6.62 g, yield 71%) as a light yellow 
powder . 

Optical purity >99.5% e.e. 

[a]D^^ = -20.953*^ (concentration: 0.492, CHCI3) 
^H-NMR (CDCI3) 6ppm: 

1.44.(9H, s), 1.62 (3H, s) , 2.45 - 2.66 (5H, m) , 2.87 
(IH, d, J = 14.9 Hz), 3.29 (4H, br) , 3.92 (IH, d, J = 
9.7 Hz), 4.30 (IH, d, J = 9.7 Hz), 7.53 (IH, s) . 
Example 394 

Preparation of tert-butyl (S) -4- (6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate 

Using tert-butyl (S) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl] piperazine-1- 
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carboxylate prepared in Example 363 (11 g, 28.22 mmol) 
gave tert-butyl (S) -4- ( 6-nitro-2 , 3-dihydroimidazo [2 , 1- 
b] oxa2ol-2-ylmethyl) piperazine-l-carboxylate (7.5 g, 
yield 75%) as a light yellow powder in the same manner 
as in Example 393. 
Optical purity 96.6% e.e. 

[a]D^^ = -11-91'' (concentration: 1.016, CHCI3) 
^H-NMR (CDCI3) 5ppm: 

1.45 (9H, s), 2.49 - 2.59 (4H, m) , 2.85 (2H, d, J = 5.2 
Hz), 3.33 - 3.44 (4H, m) , 4.19 (IH, dd, J - 6.9 Hz, 
10.2 Hz), 4.35 (IH, dd, J = 6.9 Hz, 10.2 Hz), 5.36 - 
5.49 (IH, m) , 7.55 (IH, s) . 
Example 395 

Preparation of tert-butyl (R) -4- ( 6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate 

Tert-butyl (R) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxypropyl ] piperazine-l- 
carboxylate prepared in Example 364 (6.43 g, 16.49 
mmol) was dissolved in 1,4-dioxane (35 ml). To the 
solution, sodium hydride (730 mg, 18.25 mmol) was added 
with cooling on ice-bath, and the resulting solution 
was stirred at room temperature overnight and then 
stirred under reflux for 24 hours. The reaction 
mixture was allowed to return to room temperature and 
concentrated under reduced pressure. To the residue, 
water was added slowly, the mixture was extracted with 
methylene chloride twice, dried over sodium sulfate and 
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then filtered. The filtrate was concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (ethyl acetate) to afford 
tert-butyl (R) -4- ( 6-nitro-2, 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl)piperazine-l-carboxylate (1 .23 g, 
yield 21%) as a white powder. 
Optical purity >99% e.e. 

[a]D^^ = 11.635"* (concentration: 1.004, CHCI3) 
^H-NMR (CDCI3) 6ppm: 

1.45 (9H, s), 2.50 - 2.61 (4H, m) , 2.85 (2H, d, .J - 
5.3 Hz), 3.31 - 3.50 (4H, m) , 4.18 (IH, dd, J = 6.9 Hz, 
10,2 Hz), 4.35 (IH, dd, J = 8.4 Hz, 10.2 Hz), 5.35 - 
5-50 (IH, m) , 7.55 (IH, s) . 
Example 396 

Preparation of tert-butyl (R) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate 

Tert-butyl (R) -4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
piperazine-l-carboxylate prepared in Example 368 (376 
mg, 0.93 mmol) was dissolved in 1,4-dioxane (10 ml). 
To the solution, sodium hydride (45 mg, 1.12 mmol) was 
added with cooling on ice-bath, and the resulting 
solution was stirred at room temperature for 30 minutes 
and then stirred under reflux for 24 hours. The 
reaction mixture was allowed to return to room 
temperature and concentrated under reduced pressure. 
To the residue, water was added slowly, and the 
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solution was extracted with ethyl acetate twice. The 
organic phase was dried over sodium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel 
column chromatography (n-hexane/acetone = 3/1) to 
afford tert-butyl (R) -4- (2-methyl~6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
carboxylate (239 mg, yield 70%) as a white powder. 
Optical purity 99.2% e.e. 

[aJo^"^ = 21.073^ (concentration: 0.522, CHCI3) 
^H-NMR (CDCI3) Sppm: 

1.45 (9H, s), 1.61 (3H, s) , 2.45 - 2.64 (5H, m) , 2.87 
(IH, d, J = 14.9 Hz), 3.29 (4H, br) , 3.92 (IH, d, J = 
9.7 Hz), 4.33 (IH, d, J - 9.7 Hz), 7.52 (IH, s) . 
Example 3 97 

Preparation of (S) -2- [4- (4-trif luoromethoxyphenyl) - 
piperazin-l-ylmethyl] -2-methyl-6-nitro*-2, 3- 
dihydroimidazo [2, 1-b] oxazole 

To a solution of (S) -1- (2-chloro-4- 
nitroimidazol-l-yl) -2-methyl-3- [ 4- ( 4-trif luoromethoxy- 
phenyl ) piperazin-l-yl] propan-2-'Ol prepared in Example 
369 (5.85 g, 12.61 mmol) in THE (150 ml), sodium 
hydride (0.66 g, 18.92 mmol) was added with cooling on 
ice-bath followed by stirring under reflux for 6 hours . 
The reaction mixture was concentrated under reduced 
pressure, and the residue was added water and ethyl 
acetate. The precipitates were filtered off, purified 
by silica gel column chromatography (n-hexane/ethyl 
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acetate = 1/1) and recrystallized from isopropanol to 
afford (S) -2- [4- (4-trif luoromethoxyphenyl) piperazin-1- 
yl]methyl-2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
bjoxazole (2.58 g, yield 48%) as a light yellow solid. 
Optical purity 99.8% e.e. 

[a]D^^ = 8.80*" (concentration: 1.000, CHCI3) 
Melting point 129-130°C. 

Example 398 

Preparation of (S) -2- [4- (4-chlorophenyl) piperazin-1- 
ylmethyl] -2-methyl-6-nitro-2 , 3-dihydroimidazo [2, 1- 
b] oxazole 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -2- 
methyl-3- [4- (4-chlorophenyl) piperazin-l-yl] propan-2-ol 
prepared in Example 370 (33.0 g, 79.7 mmol) was 
dissolved in DMF (300 ml). To the solution, sodium 
hydride (3.7 g, 91.6 mmol) was added with cooling on 
ice-bath followed by stirring at room temperature 
overnight. To the reaction mixture, ice-water and 
ethyl acetate were added, and the solution was 
vigorously stirred. The precipitates were filtered 
off, washed with water and ethyl acetate, and dried 
under reduced pressure to afford 23.2 g of a crude 
light yellow powder. The crude powder was combined 
with another crude powder synthesized in the same 
manner (50 g) , and the mixture was purified by silica 
gel column chromatography (methylene chloride/ethyl 
acetate = 50/1) and crystallized from methylene 
chloride-ethyl acetate to afford (S)-2-[4-(4- 
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chlorophenyl) piperazin-l-ylmethyl] -2-raethyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazole (45 g, yield 90%) as 
white powder. 
Optical purity 99.6% e.e. 

[a]o^^ = -10.20° (concentration: 0.5, CHCI3) 

Melting point 218-219. exc- 
using corresponding starting materials gave 

compounds of Examples 399 to 4 03 in the same manner as 

in Example 398. 

Example 3 99 ' 

(S) -2- [4- (4-Fluorophenyl) piperazin-l-ylmethyl] -6-nitro 
2, 3-dihydroimidazo [2, 1-b] oxazole 

Yield 42%, [aJo^^ = 2.10° (concentration: 0.5, CHCI3) 
Melting point 178 . 5-17 9 . 5°C . 
Example 4 00 

(S) -2- [4- (3-Pyridyl) piperazin-l-ylmethyl] -2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 
Yield 42%, melting point 145-147. 7°C. 
Example 4 01 

(S) -2- [4- (4-Pyridyl) piperazin-l-ylmethyl] -2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 
Yield 3% 

^H-NMR (CDCI3) 5ppm: 

1.65 (3H, s), 2.62 (IH, d, J = 14.8 Hz), 2.64 - 2.71 
(2H, m), 2.79 - 2.89 (2H, m) , 2.92 (IH, d, J = 14.8 
Hz), 3-15 - 3.30 (4H, m) , 3.95 (IH, d, J = 9.7 Hz), 
4,33 (IH, d, J = 9.7 Hz), 6.60 (2H, d, J = 6.2 Hz), 
7.53 (IH, s), 8.26 (2H, d, J = 6.2 Hz). 
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Example 402 

(S) -2- [4- (4-Trif luoromethylphenyl) piperazin-1- 
ylmethyl] -6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 175 . 8-176. 6°C. 
Example 4 03 

(S) -2- [4- (4-Cyanophenyl) piperazin-l-ylmethyl] -6-nitro- 
2r 3-dihydroimidazo [2^ 1-b] oxazole 
Melting point 211-211 . S'^C . 
Example 404 

Preparation of (S) -2- [4- ( 4-chlorophenyl ) piperazin-1- 
ylmethyl] -6-nitro-2, 3-dihydroimidazo [2 , 1-b] oxazole 

1- (4-Chlorophenyl) piperazine dihydrochloride 
(1.31 g, 4.86 mmol) was added to a sodium hydroxide 
solution, and the resulting mixture was extracted with 
methylene chloride. The extract was dried over sodium 
sulfate and then filtered- The filtrate was concen- 
trated under reduced pressure to afford l-(4- 
chlorophenyl) piperazine . 

Then, a mixture of 1- (4-chlorophenyl) - 
piperazine obtained, (R) -2-chloro-l- (oxiran-2- 
ylmethyl) -4-nitroimidazole prepared in Example 9 (763 
mg, 3-75 mmol) and DMF (5 ml) was stirred at 70°C for 6 
hours- To the solution, sodium hydride (219 mg, 5.48 
mmol) was added with cooling on ice-bath followed by 
stirring at room temperature for 2 hours. To the 
reaction mixture, ice-water was added, and precipitates 
were filtered off. The resulting solids were 
recrystallized from acetone/water to afford (S)-2-[4- 
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(4-chlorophenyl) piperazin-l-ylmethyl] -6-nitro-2, 3- 
dihydroimida2o[2, l-b]oxazole (250 mg, yield 18%) as a 
light yellow powder. 
Melting point 183-183 . S^'C . 
Example 405 

Preparation of 4-trif luoromethoxybenzyl (S)-4-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl ) piperazine-l-carboxylate 

4-Trif luoromethoxybenzyl (S) -4- [3- (2-chloro- 
4-nitroimidazol-l-yl) -2-hydroxy-2~methylpropyl ] - 
piperazine-l-carboxylate prepared in Example 390 (4.3 
g, 8.24 mmol) was dissolved. in DMF (13 ml). To the 
solution, sodium hydride (430 mg, 10.7 mmol) was added 
followed by stirring at the same temperature for 2 
hours with cooling on ice-bath. To the reaction 
mixture, ethyl acetate (4.3 ml) and water (30 ml) were 
added in this order, and the solution was stirred for 
30 minutes. The precipitates were filtered off and 
washed with water. The solids obtained were 
recrystallized from ethyl acetate/isopropyl ether and 
then recrystallized from isopropyl alcohol to afford 4- 
trifluoromethoxybenzyl (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate (3.15 g, yield 79%) as a white powder. 
Melting point 139 . 5-140 . S^'C 
Optical purity >99.5% e.e. 

[ot]D^^ = 18.04° (concentration: 1.020, CHCI3) 
^H-NMR (CDCI3) 5ppm: 
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1.60 (3H, s), 2.39 - 2.75 (5H, m) , 2.87 (IH, J = 

14.9 Hz), 3.14 - 3.56 (4H, m) , 3.93 (IH, d, 9.7 Hz), 
4.29 (IH, d, J = 9.7 Hz), 5.10 (2H, s), 7.19 (2H, d, J 
= 8.6 Hz), 7.36 (2H, d, J = 8.6 Hz), 7.54 (IH, s) . 
Example 406 

Preparation of 3- ( 4~trif luoromethylphenyl ) '-2-propenyl 
(S) -4- (2-methyl-6-nitro-2, 3-dihydroimidazo[2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate 

3- (4-Trif luoromethylphenyl) -2-propenyl (S) -4- 
[3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2-methyl'- 
propyl] piperazine-l-carboxylate prepared in Example 391 
(13.2 g, 24.81 mmol) was dissolved in DMF (40 ml). To 
the solution, sodium hydride (1.19 g, 29.78 mmol) was 
added followed by stirring for 1.5 hours with cooling 
on ice-bath- To the reaction mixture, ethyl acetate 
(13 ml) and water (92 ml) were added in this order 
followed by stirring for 30 minutes. The precipitates 
were filtered off, washed with water and purified by 
silica gel column chromatography (ethyl acetate) to 
afford 3- (4-trif luoromethylphenyl) -2-propenyl (S) -4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate (10.17 g, yield 83%) 
as a light yellow powder. 
Melting point 132-133°C 
Optical purity 99.0% e.e. 

[aJo^^ = -21. 73"* (concentration: 0.866, CHCI3) 
^H-NMR (CDCI3) 6ppm: 

1.62 (3H, s), 2.48 - 2.75 (5H, m) , 2.88 (IH, d, J = 
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14.9 Hz), 3.15 - 3.57 {4H, m) , 3.94 (IH, d, J = 9.7 
Hz), 4.29 (IH, d, J = 9.7 Hz), 4.75 (2H, d, J = 1.15 
Hz, 6.0 Hz), 6.29 - 6.42 (IH, m) , 6.64 (IH, d, J = 15.9 
Hz), 7.47 (2H, d, J - 8.4 Hz), 7.52 - 7.62 (3H, m) . 

Using corresponding starting materials gave 
the compound of Example 407 in the same manner as in 
Example 406. 

Example 4 07 

3- (4-Trifluoromethoxyphenyl) -2-propenyl (S) -4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate 
Melting point 91-93°C 

[alD^"^ = -21. 88** (concentration: 0.786, CHCI3) 
^H-NMR (CDCI3) 5ppm: 

1.54 (3H, s), 2.38 - 2.71 (5H, m) , 2.84 (IH, d, J = 
14.9 Hz), 3.13 - 3.54 (4H, m) , 3.92 (IH, d, J = 9.7 
Hz), 4.29 (IH, d, J = 9.7 Hz), 4,73 (2H, dd, J = 1.2 
Hz, 6.2 Hz), 6.15 - 6.33 (IH, m) , 6.60 (IH, d, J = 16.0 
Hz), 7.16 (2H, d, J = 8.7 Hz), 7.40 (2H, d, J = 8.7 
Hz) , 7.53 (IH, s) . 

Example 408 

Preparation of (S) -2-methyl-6-nitro-2"- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride 

Tert-butyl (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylate prepared in Example 393 (1.46 g, 3.98 mmol) 
was dissolved in trif luoroacetic acid (30 ml) followed 
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by stirring at room temperature for 3 hours. The 
reaction mixture was concentrated under reduced 
pressure. The residue was dissolved in methanol (30 
ml) . To the solution, a solution of a saturated 
hydrogen chloride in ethyl acetate was added followed 
by stirring for 30 minutes with cooling on ice-bath. 
The precipitates were filtered off to afford (S)-2- 
methyl-6-nitro-2- (piperazin-l-ylmethyl) -2, 3-dihydro- 
imidazo [2, 1-b] oxazole dihydrochloride (994 mg, yield 
73%) as a yellow powder. 
^H-NMR (DMSO-ds) 6ppm: 

I. 63 (3H, s), 2.80 - 3.36 (6H, m) , 4.11 (IH, d, J = 

II. 0 Hz), 4.25 - 4.98 (5H, m) , 8.15 (IH, s) , 9.31 (2H, 
br) . 

Example 40 9 

Preparation of (S) -6-nitro-2- [4- ( 4-trif luoromethyl- 
benzyl)piperazin-l-ylmethyl] -2 , 3-dihydroimidazo [2 /l- 
b]oxazole 

A mixture of tert-butyl (S) -4- ( 6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate prepared in Example 394 (100 mg, 0.27 mmol) 
and trif luoroacetic acid (2 ml) was stirred at room 
temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methylene chloride (5 ml) and neutralized 
with triethylamine (1 ml, 7.17 mmol), and then the 
solution was concentrated under reduced pressure. The 
residue was dissolved in methanol (5 ml), and the 
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solution was added 4-trif luoromethylbenzaldehyde (148 
mg, 0.85 mmol) , sodium cyanotrihydroborate (53 mg, 0.85 
mmol), and acetic acid (49 |al, 0.85 mmql) in this order 
followed by stirring at room temperature for 18 hours. 
5 The reaction mixture was concentrated under reduced 
pressure. To the residue, a saturated sodium 
hydrogencarbonate solution was added, and the solution 
was extracted with methylene chloride twice. The 
organic phases were combined, washed with a saturated 
10 sodium hydrogencarbonate solution and a saturated 

saline solution in this order, dried over magnesium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
15 (methylene chloride/ethyl acetate = 1/1) to afford (S)- 
6-nitro-2- [4- (4-trif luoromethylbenzyl) piperazin-1- 
ylmethyl] -2, 3-dihydroimidazo [2, 1-b] oxazole (53 mg, 
yield 46%) as a light yellow powder. 
Melting point 149-150°C. 
20 Example 410 

Preparation of (S) -2- [4- (biphenyl-4-ylmethyl) piperazin- 
1-ylmethyl] -6-nitro-2, 3-dihydroimidazo [2 , 1-b] oxazole 

A mixture of tert-butyl (S) -4- ( 6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
25 carboxylate prepared in Example 394 (7.2 g, 20.26 
mmol), trif luoroacetic acid (24 ml) and methylene 
chloride (72 ml) was stirred at room temperature for 2 
hours- The reaction mixture was concentrated under 
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reduced pressure^ and the residue was dissolved in 
methylene chloride (100 ml), then neutralized with 
triethylamine (20 ml, 143.49 mmol) . The solution was 
concentrated under reduced pressure, and the residue 
was dissolved in methanol (72 ml) . To the solution, 4- 
phenylbenzaldehyde (7.38 g, 40.52 mmol), sodium 
cyanotrihydroborate (3.82 g, 60.78 mmol), and acetic 
acid (3.48 ml, 60.78 mmol) were added in this order 
followed by stirring at room temperature for 24 hours. 
The precipitates were filtered off, washed with 
methanol, and purified by silica gel column 
chromatography (methylene chloride/methanol = 10/1) to 
afford (S) -2- [4- (biphenyl-4-ylmethyl) piperazin-1- 
ylmethyl] -6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 
(5.52 g, yield 65%) as a yellow powder . 
Optical purity >99.0% e.e. 

[a]D^^ = -28.261*^ (concentration: 0.046, DMSO) 
Melting point 207-208°C. 

Example 411 

Preparation of (R) -2- [4- (biphenyl-4-ylmethyl ) piperazin- 
1-ylmethyl] -6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 

A mixture of tert-butyl (R) -4- ( 6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-'ylmethyl ) piperazine-1- 
carboxylate prepared in Example 395 (101.5 mg, 0,29 
mmol) and trif luoroacetic acid (2 ml) was stirred at 
room temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methylene chloride (5 ml) and neutralized 
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with triethylamine (2 ml, 14.35 rmnol) , and then the 
solution was concentrated under reduced pressure. The 
residue was dissolved in methanol (5 ml) . To the 
solution, 4-phenylben2aldehyde (156 mg, 0.86 mmol) , 
sodium cyanotrihydroborate (53 mg, 0.84 mmol) and 
acetic acid (0.05 ml, 0.87 mmol) were added in this 
order followed by stirring at room temperature 
overnight- The reaction mixture was concentrated under 
reduced pressure. To the residue, a saturated sodium 
hydrogencarbonate solution was added, and the solution 
was extracted with methylene chloride twice. The 
organic phases were combined, washed with a saturated 
sodium hydrogencarbonate solution and a saturated 
saline solution in this order, dried over magnesium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (ethyl 
acetate) to afford (R) -2- [ 4- (biphenyl-4- 
ylmethyl) piperazin-l-ylmethyl] -6-nitro-2, 3- 
dihydroimidazo[2, l-b]oxazole (56 mg, yield 46%) as a 
white powder. 

[a]D^^ = 28.261*' (concentration: 0.046, DMSO) . 
Melting point 224-225*^C 

Using corresponding starting materials gave 
the compound of Example 412 in the same manner as in 
Example 411. 

Example 412 

(R) -6-Nitro-2- [4- (4-trif luoromethylbenzyl) piperazin-1- 
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ylmethyl] -2, 3-dihydroimidazo[2, l-b]oxazole 
Yield 48%, melting point 141-143''C. 
Example 413 

Preparation of (S) -2-methyl-6-nitro-2- [ 4- (4 '-trifluoro- 
methylbiphenyl-4-ylmethyl)piperazin-l-ylmethyl] -2, 3- 
dihydroimidazo [2, 1-b] oxazole 

A mixture of tert-butyl (S ) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazine-l-carboxylate prepared in Example 393 (1.7 
g, 4.6 mmol), trif luoroacetic acid (10 ml) and 
methylene chloride (30 ml) was stirred at room 
temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methanol (30 ml). To the solution, 4'- 
trif luoromethylbiphenyl-4-carboaldehyde (2.3 g, 9.19 
mmol) , sodium cyanotrihydroborate (580 mg, 9.23 mmol) 
and acetic acid (0.55 ml, 9.62 mmol) were added in this 
order followed by stirring at room temperature 
overnight. The reaction mixture was concentrated under 
reduced pressure. To the residue, a saturated sodium 
hydrogencarbonate solution was added, and the solution 
was extracted with methylene chloride twice. The 
organic phases were combined, washed with a saturated 
sodium hydrogencarbonate solution and a saturated 
saline solution in this order, dried over magnesium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
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(methylene chloride/methanol = 50/1) to afford (S)-2- 
methyl-6-nitro-2- [4- (4 • -trif luoromethylbiphenyl-4- 
ylmethyl)piperazin-l-ylmethyl] -2 , 3-dihydroimidazo [2, 1- 
b]oxazole (1.47 g, yield 63%) as a white powder. 

[aJo^® = 1.831° (concentration: 0.71, CHCI3) 
^H-NMR (CDCI3) Sppin: 

1.60 (3H, s), 2.20 - 2.45 (4H, m) , 2.45 - 2.65 (4H, m) , 
2.50 (IH, d, J = 15.0 Hz), 2.86 (IH, d, J = 15.0 Hz), 
3.48 (2H, s), 3.89 (IH, d, J = 10.0 Hz), 4.31 (IH, d, J 
= 10.0 Hz), 7.37 (2H, d, J = 8.0 Hz), 7.50 - 7.56 (3H, 
m) , 7 . 68 (4H, s) . 

Using corresponding starting materials gave 
compounds of Examples 414 to 417 in the same manner as 
in Example 413. 

Example 414 

(S) -2-Methyl-6-nitro-2- [4- ( 4-trif luoromethylbenzyl ) - 
piperazin-l-ylmethyl] -2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 110-112°C. 

Example 415 

(S) -2- [4- (Biphenyl-4-ylmethyl)piperazin-l-ylmethyl] -2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 182-184°C. 

Example 416 

(S) -2-Methyl-6-nitro~2- [4- (4-trif luoromethoxybenzyl) - 
piperazin-l-ylmethyl ] -2 , 3-dihydroimidazo [2 , 1-b] oxazole 
Melting point 137-138°C. 

Example 417 

(S) -2-{4- [2- (4-Chlorophenyl) -4-methylthiazol-5- 
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ylmethyl]piperazin-l-ylmethyl}-2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazole 
Melting point 174 . 3-175 . 5°C . 
Example 418 

Preparation of (R) -2- [4- (biphenyl-4-ylmethyl) piperazin- 
1-ylmethyl] -2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazole 

A mixture of tert-butyl (R) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2-ylmethyl ) - 
piperazine-l-carboxylate prepared in Example 396 (100 
mg, 0,27 mmol) and trif luoroacetic acid (2 ml) was 
stirred at room temperature for 3 hours. The reaction 
mixture was concentrated under reduced pressure. The 
residue was dissolved in methylene chloride (5 ml) and 
neutralized with triethylamine (1 ml^ 7.17 mmol), and 
then the solution was concentrated under reduced 
pressure. The residue was dissolved in methanol (5 
ml) . To the solution, 4-phenylbenzaldehyde (149 mg, 
0.82 mmol), sodium cyanotrihydroborate (51 mg, 0.82 
mmol) and acetic acid (48 |il, 0.82 mmol) were added in 
this order followed by stirring at room temperature for 
15 hours. The reaction mixture was concentrated under 
reduced pressure, and the residue was added a saturated 
sodium hydrogencarbonate solution. The precipitates 
were filtered off and purified by silica gel column 
chromatography (ethyl acetate) to afford (R)-2- 
(biphenyl-4-ylmethyl) piperazin-l-ylmethyl) -2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazole (67 mg, yield 
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57%) as a light yellow powder. 
Melting point 112-114°C. 

Using corresponding starting materials gave 
the compound of Example 419 in the same manner as in 
Example 418. 

Example 419 

(R) -2-iyiethyl-6-nitro-2- [4- (4-trif luoromethylbenzyl) - 
piperazin-l-ylmethyl] -2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 93-95®C. 

Example 420 

Preparation of (S) -2-chloro-l- [ 4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] ethanone 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazine-l-carboxylate prepared in Example 393 (1.5 
g, 4.1 mmol) and trif luoroacetic acid (20 ml) was 
stirred at room temperature for 3 hours. The reaction 
mixture was concentrated under reduced pressure. The 
residue was dissolved in methylene chloride (20 ml) , 
and the solution was added triethylamine (3 ml) and 4- 
dimethylaminopyridine (100 mg, 0.82 mmol) in this 
order. To the mixture^ a solution of chloroacetyl 
chloride (0.49 ml, 6.2 mmol) in methylene chloride (2 
ml) was added slowly with cooling on ice-bath followed 
by stirring at room temperature overnight. The 
reaction mixture was washed with water twice, a 
saturated sodium hydrogencarbonate solution and a 



saturated saline solution in this order^ dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/methanol = 100/1) to afford (S)-2- 
chloro-1- [4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] ethanone ( 600 mg, 
yield 43%) as a light brown powder, 
^H-NMR (CDCI3) 8ppm: 

1.64 (3H, s), 2.50 - 2.70 (3H, m) , 2.61 (IH, d, J = 
15.0 Hz), 2.70 - 2.90 (IH, m) , 2.89 (IH, d, J = 15.0 
Hz), 3.15 - 3.55 (3H, m) , 3.60 - 3.75 (IH, m) , 3.97 
(IH, d, J = 10.0 Hz), 4.03 (2H, s) , 4.30 (IH, d, J = 
10.0 Hz) , 7.55 (IH, s) . 

Example 421 

Preparation of (S) -2- (4-chlorophenoxy) -1- [4- (2-methyl- 
6-nitro-2, 3~dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] ethanone 

A mixture of (S) -2-chloro-l- [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] ethanone prepared in Example 420 (300 
mg, 0.87 mmol) , 4-chlorophenol (170 mg, 1,32 mmol) , 
potassium carbonate (180 mg, 1.3 mmol) and DMF (5 ml) 
was stirred at 60°C for 3 hours. The reaction mixture 
was allowed to return to room temperature, then diluted 
with water. The solution was extracted with ethyl 
acetate twice. The organic phases were combined, 
washed with a sodium hydroxide solution, water and a 
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saturated saline solution in this order, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was recrystallized from ethanol to afford (S)-2-(4- 
chlorophenoxy) -1- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yljethanone (260 mg, yield 68%) as a light brown 
powder. 

Melting point 179-180°C. 

Example 422 

Preparation of (S) -2- ( 4-chlorophenylsulf anyl ) -1- [ 4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] ethanone 

Using a mixture of (S) -2-chloro-l- [4- (2- 
methyl-6"-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] ethanone prepared in Example 
420 (300 mg, 0.87 mmol) and 4-chlorothiophenol (190 mg, 
1.32 mmol) gave (S) -2- (4-chlorophenylsulf anyl) -1- [4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] ethanone (80 mg, yield 20%) as 
a white powder in the same manner as in Example 421. 
Melting point 142-145°C. 

Example 423 

Preparation of (S) - (4-chlorophenyl) - [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) - 
piperazin-l-yl ] methanone 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
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piperazine-l-carboxylate prepared in Example 393 (300 
mg, 0.82 mmol) and trif luoroacetic acid (6 ml) was 
stirred at room temperature for 3 hours. The reaction 
mixture was concentrated under reduced pressure. The 
residue was dissolved in methylene chloride (15 ml), 
and the solution was added triethylamine (2 ml, 14.35 
mmol) . To the solution, 4-chlorobenzoyl chloride 
(150.7 mg, 0.86 mmol) was added with cooling on ice- 
bath followed by stirring at room temperature for 1 
hour. The reaction mixture was washed with a saturated 
sodium hydrogencarbonate solution, water and a 
saturated saline solution in this order, dried over 
sodium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was treated with diethyl ether-ethyl acetate to afford 
(S) - (4-chlorophenyl) - [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yljmethanone (282 mg, yield 85%) as a yellow powder. 
Melting point 173-174°C. 

Using corresponding starting materials gave 
the compound of Example 424 in the same manner as in 
Example 423. 

Example 424 
(Biphenyl-4-yl) - [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yljmethanone 
Melting point 116-118°C. 

Example 425 
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Preparation of [4- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] phenylmethanone 

A mixture of 2- ( 4-tert~butoxycarbonyl- 
piperazin-l-'yl)methyl-2-methyl-6-nitro-2, 3-dihydro- 
5 imidazo [2, 1-b] oxazole prepared in Example 306 (142 mg, 
0-39 mmol), trif luoroacetic acid (1 ml) and methylene 
chloride (1 ml) was stirred at room temperature for 1 
hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was dissolved in 

10 methylene chloride (2 ml) . To the mixture, 

triethylamine (2 ml, 14.35 mmol) was added. To the 
solution, benzoyl chloride (54 |il, 0.46 mmol) was added 
with cooling on ice-bath followed by stirring at room 
temperature for 1 hour. The reaction mixture was 

15 diluted with methylene chloride, washed with a 

saturated sodium hydrogencarbonate solution, water and 
a saturated saline solution in this order, dried over 
sodium sulfate and then filtered- The filtrate was 
concentrated under reduced pressure, and the residue 

20 was treated with diethyl ether to afford [4- (2-methyl- 
6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] phenylmethanone (72 mg, yield 
50%) as a yellow powder - 
Melting point 145-148 . T^'C . 

25 Using corresponding starting materials gave 

compounds of Examples 426 to 4 33 in the same manner as 
in Example 425. 

Example 426 
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(4-Chlorophenyl) - [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yljmethanone 

Melting point 150 . 0-155 . 2°C. 
Example 427 

[4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] (pyridin-4-yl)methanone 
^H-NMR (CDCI3) 8ppm: 

1.62 (3H, s), 2.25 - 2.75 (4H, m) , 2.61 (IH, d, J = 
14.9 Hz), 2.88 (IH, d, J = 14.9 Hz), 3,00 - 3.93 (4H, 
br), 3.95 (IH, d, J = 9.8 Hz), 4.30 (IH, d, J = 9.8 
Hz), 7.26 - 7.55 (2H, m) , 7.59 (IH, s) , 8.67 - 8.72 
(2H, m) . 

Example 42 8 

1- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol- 

2- ylmethyl) piperazin-l-yl] -2-phenylethanone 
Melting point 175 . 2-175 . 9°C . 

Example 42 9 

1- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol- 

2- ylmetliyl)piperazin-l-yl] -3-phenylpropan-l-one 
Melting point 166 . 8-169 . 1°C . 

Example 430 

1- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol- 

2- ylmethyl)piperazin-l-yl] -2-p]ienoxyethanone 
Melting point 158-160. 6°C. 

Example 431 

2- (4-Chlorophenyl) -1- [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] ethanone 
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Melting point 184-187°C. 

Example 4 32 
(Biphenyl-4-yl) - [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl]methanone 
^H-NMR (CDCI3) 5ppm: 

1.63 (3H, s), 2.45 - 2.80 (4H, m) , 2.62 (IH, d, J = 
14.9 Hz), 2.90 (IH, d, J = 14.9 Hz), 3.28 - 3.81 (4H, 
br), 3.95 (IH, d, J = 9.8 Hz), 4.31 (IH, d, J = 9.8 
Hz), 7.34 - 7.50 (5H, m) , 7.55 (IH, s) , 7.56 - 7.63 
(4H, m) . 

Example 4 33 

[4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] - (4-trif luoromethylphenyl) - 
methanone 

Melting point 161-162°C- 
Example 434 

Preparation of (S) - [4- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] - (4- 
trif luoromethylphenyl ) methanone 

(S) -2-Methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 408 (2.36 mg, 0.882 mmol) 
was suspended in methylene chloride (10 ml) . To the 
suspension, triethylamine (1 ml, 7.17 mmol) was added. 
To the solution, 4- (trifluoromethyl ) benzoyl chloride 
(193 mg, 0.926 mmol) was added with cooling on ice-bath 
followed by stirring at room temperature for 1 hour. 
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The reaction mixture was washed with a saturated sodium 
hydrogencarbonate solution, water and a saturated 
saline solution in this order, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/methanol = 50/1) to afford (S)-[4- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] - (4- 

trif luoromethylphenyl)methanone (264 mg, yield 68%) as 

a white powder . 

Melting point 183-184°C. 

Using corresponding starting materials gave 
compounds of Example 435 to 4 38 in the same manner as 
in Example 434. (Compounds in Examples 435 to 437 were 
prepared with 2-methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2 , 1-b] oxazole 
dihydrochloride prepared in Example 322.) 

Example 4 35 

[4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] - (4-methoxyphenyl)methanone 
Melting point 135-137°C. 

Example 436 

[4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl ) piperazin-l-yl ] - ( 4 -methylphenyl ) methanone 
Melting point 121-122°C. 

Example 4 37 

[4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
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ylmethyl)piperazin-l-yl] - (3-trifluoromethylphenyl) - 

methanone 

Melting point 122-124''C. 

Example 438 

(S) -2- (4-Chlorophenyl) -1- [4- {2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] ethanone 

Melting point 189-190°C. 

Example 439 

Preparation of (S) -2- (3, 4-dichlorophenoxy) -1- [4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] ethanone 

A mixture of 3^ 4- (dichlorophenoxy) acetic acid 

(234 mg, 1.06 mmol) and thionyl chloride (5 ml) was 
stirred under reflux for 30 minutes. The reaction 
mixture was concentrated under reduced pressure to 
afford corresponding acid chloride. It was dissolved 
in methylene chloride (5 ml) . 

The solution was added to a mixture of (S)-2- 
methyl-6-nitro-2- (piperazin-l-ylmethyl) -2, 3- 
dihydroimidazo [2, 1-b] oxazole dihydrochloride prepared 
in Example 408 (236 mg, 0.88 mmol), methylene chloride 
(10 ml), and triethylamine (1 ml, 7.17 mmol) with 
cooling on ice-bath followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
washed with a saturated sodium hydrogencarbonate 
solution, water and a saturated saline solution in this 
order, dried over sodium sulfate and then filtered. 
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The filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 50/1) to 
afford (S) -2- (3, 4-dichlorophenoxy) -1- [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] ethanone (183 mg, yield 44%) as a white 
powder. 

Melting point 164-166*'C. 

Using corresponding starting materials gave 
the compound of Example 44 0 in the same manner as in 
Example 439. 

Example 44 0 

(S) -1- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] -4- ( 4-trif luoro- 
methylphenyl) butan-l-one 
Melting point 145-146*'C. 

Example- 441 

Preparation of (S) -3- ( 4-chlorophenyl) -1- [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] propenone 

A mixture of 4-chlorocinnamic acid (300 mg, 
1.64 mmol) , 1-hydroxybenzotriazole (HOBT) (240 mg, 1.77 
mmol) , WSCD (350 mg, 1.83 mmol) and methylene chloride 
(10 ml) stirred at room temperature for 30 minutes was 
added a mixture of (S) -2-methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 408 (434 mg, 1.64 mmol), 
methylene chloride (10 ml), and triethylamine (3.3 ml. 
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2-37 mmol) with cooling on ice-bath followed by 
stirring at room temperature for 3 hours. The reaction 
mixture was washed with a saturated sodium 
hydrogencarbonate solution, water and a saturated 
saline solution in this order, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (ethyl 
acetate) to afford (S) -3- (4-chlorophenyl) -1- [4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] propenone (180 mg, yield 26%) 
as a white powder . 
Melting point 220-222''C- 

Using corresponding starting materials gave 
compounds of Examples 442 to 445 in the same manner as 
in Example 441. 

Example 442 

(S) -3- (Chlorophenyl) -1- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl ] propan-l-one 
Melting point 177-178''C. 

Example 4 43 

(S) -4- (4-Chlorophenyl) -1- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl] butan-l-one 
Melting point 146-147°C. 

Example 444 

(S) -3- (3, 4-Dichlorophenyl) -1- [4- (2-methyl-6-nitro-2, 3- 
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dihydroimidazo [2, 1-b] oxazol-2-ylinethyl) piperazin-1- 

yl] propenone 

Melting point 213-215''C. 

Example 4 45 

(S) -5- (4-Chlorophenyl) -1- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl] pentan-l-one 
Melting point 108-111*^0. 

Example 44 6 

Preparation of 1- [ 4- ( 2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] -2- (4- 
tolyl ) ethanone 

A mixture of 2-Methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [ 2 , 1-b] oxazole 
dihydrochloride prepared in Example 322 (240 mg, 0.79 
mmol), DMF (5 ml) and triethylamine (0.22 ml, 1.58 
mmol) was added p-tolylacetic acid (140 mg, 0.93 mmol) 
and WSCD (180 mg, 0.93 mmol) in this order followed by 
stirring at room temperature for 1 hour. The reaction 
mixture was diluted with ethyl acetate, washed with 
water twice, a saturated sodium hydrogencarbonate 
solution and a saturated saline solution in this order, 
dried oyer sodium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was treated with diethylether to afford 1- 
[4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2- 
ylmethyl)piperazin-l-yl] -2- (4-tolyl) ethanone (172 mg, 
yield 64%) as a white powder. 
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Melting point 213-214°C. 

Using corresponding starting materials gave 
the compound of Example 447 in the same manner as in 
Example 44 6. 

Example 4 47 

(4-Dimethylaminophenyl) - [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl ] methanone 
Melting point 204-207°C. 

Example 4 48 

Preparation of (S) -2- {4- [3- (4-Chlorophenyl) propane-1- 
sulfonyl]piperazin-l-ylmethyl }-2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazole 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazine-l-carboxylate prepared in Example 393 (300 
mg, 0.82 mmol) and trif luoroacetic acid (10 ml) was 
stirred at room temperature for 1 hour. The reaction 
mixture was concentrated under reduced pressure, and 
the residue was dissolved in methylene chloride (10 
ml). To the solution, triethylamine (3 ml, 21.52 mmol) 
was added followed by stirring at room temperature for 
10 minutes, and then 3- ( 4-chlorophenyl) propane-1- 
sulfonyl chloride (300 mg, 1.19 mmol) was added 
followed by stirring at room temperature for 3 days. 
The reaction mixture was washed with water and a 
saturated saline solution, dried over sodium sulfate 
and then filtered. The filtrate was concentrated under 
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reduced pressure. The residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
= 50/1) to afford (S) -2- { 4- [3- (4-chlorophenyl) propane- 

1- sulf onyl] piperazin-l-ylmethyl } -2-methyl-6-nitro-2, 3- 
5 dihydroimidazo [2^ 1-b] oxazole (330 mg, yield 84%) as a 

white powder. 

Melting point 150-151°C. 

Using 2- ( 4-tert-butoxycarbonylpiperazin-l- 
ylmethyl) -2-methyl-6-nitro-2 , 3-dihydroimidazo [2^ 1- 
10 b]oxazole prepared in Example 306 gave compounds of 

Examples 44 9 and 450 in the same manner as in Example 
448. 

Example 4 49 

2- [4- (4-Chlorobenzenesulf onyl) piperazin-l-ylmethyl] -2- 
15 methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole 

Melting point 202-204°C. 

Example 4 50 

2- [4- (4-Chlorophenylmethanesulf onyl) piperazin-1- 
ylmethyl] -2-methyl-6-nitro-2 , 3-dihydroimidazo [2, 1- 
20 b] oxazole 

Melting point 215-217°C. 

Example 4 51 

Preparation of (S) -2-{4- [2- ( 4-chlorophenyl ) ethane- 
sulfonyl]piperazin-l-ylmethyl }-2-methyl-6-nitro-2, 3- 
25 dihydroimidazo [2, 1-b] oxazole 

A mixture of (S) -2-methyl-6-nitro-2- 
(piperazin-l-ylmethyl) -2 , 3-dihydroimidazo [2, 1-b] oxazole 
dihydrochloride prepared in Example 408 (236 mg, 0.88 
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mmol) and DMF (3 ml) was added potassium carbonate (500 
mg, 3.62 mmol) and 2- (4-chlorophenyl) ethanesulf onyl 
chloride (240 mg, 1 mmol) in this order followed by 
stirring at room temperature overnight. To the 
reaction mixture, water was added, and the solution was 
extracted with ethyl acetate. The organic phase was 
washed with water three times and saturated saline 
solution, dried over sodium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 50/1) to 
afford (S)-2-{4-[2-(4- 

chlorophenyl) ethanesulf onyl] piperazin-l-ylmethyl } -2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazole (100 
mg, yield 26%) as a white powder. 
Melting point 192-193°C. 

Using (S) -2-methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 4 08 gave compounds of 
Examples 452 to 454 in the same manner as in Example 
451. Also, using 2-methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole 
dihydrochloride prepared in Example 322 gave the 
compound of Example 4 55 in the same manner as in 
Example 4 51. 

Example 452 

(S) -2- [4- (4-Chlorobenzenesulfonyl) piperazin-1- 
ylmethyl] -2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
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b] oxazole 

Melting point 216-218°C. 

Example 453 

(S) -2- [4- (4-Chlorophenylmethanesulf onyl) piperazin-l- 
ylmethyl] -2-methyl-6-nitro-2 , 3-dihydroimidazo [2,1- 
b] oxazole 

Melting point 204-206°C- 
Example 4 54 

(S) -2-{4- [4- (4-Chlorophenyl) butane-l-sulfonyl] - 
piperazin-l-ylmethyl } -2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazole 
Melting point 176-177*^0. 

Example 4 55 

2-{4- [2- (4-Chlorophenyl) ethanesulf onyl] piperazin-l- 
ylmethyl}-2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazole 

Melting point 182-184°C- 
Example 456 

Preparation of 4-trif luoromethylbenzyl (S ) -4- ( 6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate 

A mixture of tert-butyl ( S) -4- ( 6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate prepared in Example 394 (300 mg, 0.84 mmol) 
and methylene chloride (2 ml) was added trif luoroacetic 
acid (1 ml) followed by stirring at room temperature 
for 1 hour. The reaction mixture was concentrated 
under reduced pressure, and the residue was dissolved 
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in DMF (1 ml) and neutralized with triethylamine (1 
ml) . 

To the solution, a mixture of 4- 
(trifluoromethyl) benzyl alcohol (297 mg, 1.69 mmol) , 
DMF (1 ml), and 1, 1 ' -carbonyldiimidazole (274 mg, 1.69 
mmol) stirred at room temperature for 1 hour was added 
followed by stirring at room temperature for 3 hours. 
To the reaction mixture, water was added, and the 
solution was extracted with ethyl acetate twice. The 
organic phases were combined, washed with water twice 
and a saturated saline solution, dried over sodium 
sulfate and then filtered. The filtrate was concen- 
trated under reduced pressure, and the residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol = 20/1) to afford 4- 
trif luoromethylbenzyl (S) -4- ( 6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate (273 mg, yield 71%) as a white powder. 
[cx]d^^ = -14.851"* (concentration: 0.404, CHCI3) 
Melting point 125-125. 5°C. 
Example 457 

Preparation of 4-trif luoromethylbenzyl (S) -4- (2-methyl- 
6-nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2-ylmethyl ) - 
piperazine-l-carboxylate 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate prepared in Example 
393 (1.87 g, 5.09 mmol) and methylene chloride (20 ml) 
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was added trif luoroacetic acid (20 ml) followed by 
stirring for 5 minutes, and then concentrated under 
reduced pressure. The residue was dissolved in DMF (20 
ml). To the solution, a mixture of 1,1'- 
carbonyldiimidazole (1.76 g, 10.9 mmol) , 4- 
(trifluoromethyl) benzyl alcohol (1.92 g, 10.9 mmol) and 
DMF (20 ml) stirred at room temperature for 3 hours was 
added followed by stirring at room temperature 
overnight. The reaction mixture was extracted with 
ethyl acetate. The organic phases were combined, 
washed with water and a saturated saline solution, 
dried over sodium sulfate and then filtered- The 
resulting filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (n-hexane/acetone = 3/1) , 
recrystallized from isopropyl alcohol. The resulting 
solids were filtered off and then dried under reduced 
pressure to afford 4~trif luoromethylbenzyl (S)-4~(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyDpiperazine-l-carboxylate (1.48 g, yield 53%) 
as a light yellow powder. 
Melting point 140 . 4-141 . 6°C 
Optical purity 99.9% e.e. 
^H-NMR (CDCI3) 5ppm: 

1.62 (3H, s), 2.52 - 2.69 (5H, m) , 2.88 (IH, d, J = 
14.9 Hz), 3.43 (4H, br) , 3.93 (IH, d, J = 9.7 Hz), 4.28 
(IH, d, J = 9.7 Hz), 5.16 (2H, s) , 7.44 (2H, d, J = 8.1 
Hz), 7.53 (IH, s), 7.61 (2H, d, J = 8.1 Hz). 
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Example 458 

Preparation of 1, 3, 3-trimethyl-2-oxo-2, 3-dihydro-lH- 
indol-S-ylmethyl (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate 

To a mixture of 3 , 3~dimethyl-2-oxo-2 , 3- 
dihydro-lH-indol-5-ylmethyl (S) -4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2^ 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate (300 mg, 0.62 mmol) and DMF (3 ml), 
sodium hydride (27 mg, 0.68 mmol) was added followed by 
stirring for 30 minutes with cooling on ice-bath. To 
the reaction mixture, methyl iodide (97 mg, 0.68 mmol) 
was added followed by stirring at room temperature for 
2 hours. To the reaction mixture, water was added, and 
the mixture was extracted with ethyl acetate twice. 
The organic phases were combined, washed with water 
twice and a saturated saline solution, dried over 
sodium sulfate and' then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (ethyl 
acetate) to afford 1, 3, 3-trimethyl-2-oxo-2, 3-dihydro- 
lH-indol-5-ylmethyl (S) -4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate (140 mg, 45%) as a light yellow powder. 
Melting point 80-100°C (decomposition) . 

Using corresponding starting materials gave 
the compound of Example 4 59 in the same manner as in 
Example 458. 
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Example 459 

l-Methyl-2-oxo-l, 2, 3, 4-tetrahydroquinolin-6-ylmethyl 
(S) -4- (2-methyl-6-nitrO"2, 3-dihydroimidazo[2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate 
Melting point 189-190°C. 

Example 4 60 

Preparation of 3, 5-dichlorobenzyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) - 
piperazine-l-carboxylate 

To a mixture of ( S ) -2-methyl-6-nitro-2- 
(piperazin-l-ylmethyl) -2^ 3-dihydroimidazo [2, l-b]oxazole 
dihydrochloride prepared in Example 408 (300 mg, 0.88 
mmol) and DMF (3 ml), triethylamine (270 mg, 2.67 mmol) 
was added for neutralization. To the solution, a 
mixture of 3, 5-dichlorobenzyl alcohol (180 mg, 1.02 
mmol), DMF (3 ml) and 1, 1 ' -carbonyldiimidazole (180 mg, 
1.11 mmol) stirred at room temperature for 2 hours was 
added followed by stirring at room temperature 
overnight. To the reaction mixture, water was added, 
and the mixture was extracted with ethyl acetate twice. 
The organic phases were combined, washed with water 
twice and a saturated saline solution, dried over 
sodium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (ethyl 
acetate) to afford 3, 5-dichlorobenzyl (S) -4- (2-methyl- 
6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate (220 mg, yield 53%) 
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as a white powder. 
Melting point 129-130°C. 

Example 4 61 

Preparation of 3- (3-trif luoromethylphenyl) -2-propenyl 
(S) -4- (2-methyl-6-nitro-2, 3-dihydroimiclazo[2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylate maleate 

Using tert-butyl (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate prepared in Example 393 (1.09 g, 2.97 mmol) 
gave 3- ( 3-trif luoromethylphenyl ) -2-propenyl (S) -4- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylate maleate (945 mg, 63%) 
as a white powder in the same manner as in Example 34 4. 
Melting point 136-138''C. 

Using corresponding starting materials gave 
compounds of Examples 462. to 465 in the same manner as 
in Example 461. 

Example 4 62 

[ (E) -3-Methyl-3- (3-trif luoromethylphenyl) ] -2-propenyl 
(S) -4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 

b] oxazol-2-ylmethyl) piperazine-l-carboxylate maleate 

Melting point 142-143''C. 

Example 4 63 

3- (3-Chlorophenyl) -2-propenyl (S) -4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine- 
l-carboxylate maleate 
Melting point 150-151°C. 

Example 4 64 



3- (2, 4, 6-Trif luorophenyl) -2-propenyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimida2o [2 , 1-b] oxazol-2-ylmethyl ) - 
piperazine-l-carboxylate maleate 
Melting point 158-159°C. 

Example 4 65 

[ (Z) -3-Methyl-3- ( 3-trif luoromethylphenyl ) ] -2-propenyl 
(S) -4- (2-methyl-6-nitro-2, 3-dihydroimida20 [2^ 1- 

b] oxazol-2-ylmethyl) piperazine-l-carboxylate maleate 

Melting point 124-125°C. 

Example 4 66 

Preparation of 4-f luorobenzyl (R) -4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine- 
1-carboxylate 

Using tert-butyl (R) -4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-1- 
carboxylate prepared in Example 396 (106 mg, 0.29 mmol) 
gave 4-f luorobenzyl (R) -4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylate (79 mg, yield 66%) as a white powder in the 
same manner as in Example 457. 
[a]D^^ = 19. 70*^ (concentration: 1.066, CHCI3) 
Melting point 167-169°C. 

Example 4 67 

Preparation of (S) -4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l-carboxylic 
acid [3- (4 -trif luoromethylphenyl) -2-propenyl ] amide 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 



1070 

ylmethyl) piperazine-l-carboxylate prepared in Example 
393 (926 mg, 2.52 mmol) , trif luoroacetic acid (10 ml) 
and methylene chloride (3 ml) was stirred at room 
temperature for 5 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue 
was dissolved in DMF (3 ml) and neutralized with 
triethylamine (2 ml, 14.35 mmol) . To the solution, a 
mixture of 3- (4-trif luoromethylphenyl) -2-propenylamine 
(761 mg, 3.78 mmol), 1 , 1 ' -carbonyldiimidazole (613 mg, 
3.78 mmol) and DMF (3 ml) stirred at room temperature 
overnight was added followed by stirring at room 
temperature overnight. To the reaction mixture, water 
was added followed by extraction with ethyl acetate. 
The extract was washed with water three times and a 
saturated saline solution, dried over magnesium sulfate 
and then filtered. The filtrate was concentrated under 
reduced pressure, and the residue was purified by 
silica gel column chromatography (methylene 
chloride/methanol = 20/1) to afford (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid [3-(4- 
trif luoromethylphenyl) -2~propenyl] amide (1.2 g, yield 
96%) as a light yellow powder. 
Melting point 105-107°C. 

Using 2- (4-tert-butoxycarbonylpiperazin-l- 
yl)methyl-2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
bjoxazole prepared in Example 306 gave compounds of 
Examples 4 68 to 470 in the same manner as in Example 



467. 

Example 4 68 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid ( 4-trif luoro- 
methylbenzyl) amide 
Melting point 201-202. 5°C. 
Example 4 69 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo[2^ 1-b] oxazol-2- 
ylmethyl ) piperazine-l-carboxylic acid ( 4-trif luoro- 
methylphenyl) amide 
Melting point 216-217°C- 
Example 470 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (4-chloro-3- 
trif luoromethylphenyl) amide 
Melting point 222-224°C. 

Example 471 

Preparation of (S) -4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l-carboxylic 
acid cyclohexylamide 

(S) -2-Methyl-6-nitro-2- (piperazin-l- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 408 (236 mg, 0.88 mmol) 
was dissoloved in a mixture of methylene chloride (15 
ml) and triethylamine (2 ml, 14.35 mmol). To the 
solution, cyclohexyl isocyanate (120 

mg, 0.96 mmol) was added followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
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washed with water and a saturated saline solution, 
dried over sodium sulfate and then filtered- The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 20/1) to 
afford (S) -4- (2-methyl-6-nitro-2, 3~dihydroimidazo [2, 1- 
b] oxazol-2~ylmethyl ) piperazine-l-carboxylic acid 
cyclohexylamide (164 mg, 47%) as a light yellow powder. 
Melting point SS-lOl^'C. 

Using 2-methyl-6-nitro-2- (piperazin-l- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 322 gave compounds of 
Examples 472 to 47 6 in the same manner as in Example 
471. 

Example 4 72 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (4-methoxy- 
phenyl) amide 
Melting point 167-168°C. 

Example 473 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (4-chlorophenyl) - 
amide 

Melting point ISS-ISS^'C (decomposition) . 
Example 474 

4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid ( 3-trif luoro- 
methylphenyl) amide 



Melting point 183-184°C. 

Example 4 75 

4~ (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (3, 4-dichloro- 
phenyl) amide 

Melting point 212-214^C (decomposition) . 
Example 47 6 

4- (2-Methyl-6-nitro-2, 3-dihydroimida20 [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (4-methylphenyl) - 
amide 

Melting point 202-203*^0 (decomposition) . 
Example 4 77 

Preparation of (S) -4- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l-carboxylic 
acid (4-trif luoromethylphenyl) amide 

(S) -2-Methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2 ^ 1-b] oxazole dihydro- 
chloride prepared in Example 408 (23 6 mg, 0.88 mmol) 
was dissolved in a mixture of methylene chloride (5 ml) 
and triethylamine (2 ml, 14.35 mmol). To the solution, 
a mixture of 4-aminobenzotrif luoride (142 mg, 0.882 
mmol), 1, 1 ' -carbonyldiimidazole (143 mg, 0.882 mmol) 
and DMF (6 ml) stirred at room temperature overnight 
was added followed by stirring at room temperature for 
6 hours. To the reaction mixture, water was added, and 
the mixture was extracted with ethyl acetate. The 
organic phase was washed with water three times and a 
saturated saline solution, dried over sodium sulfate 
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and then filtered. The filtrate was concentrated under 
reduced pressure, and the residue was purified by 
silica gel column chromatography (methylene 
chloride/methanol = 30/1) to afford (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazine-l-carboxylic acid (4- 
trifluoromethylphenyl) amide (90 mg, yield 23%) as a 
white powder. 

Melting point 150-152 . S^'C . 

Using corresponding starting materials gave 
compounds of Examples 478 to 481 in the same manner as 
in Example 477. 

Example 47 8 

(S) -4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid (4- 
methoxyphenyl) amide 
Melting point 185 - 5-187 . 5°C . 
Example 47 9 

(S) -4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid (4- 
trif luoromethylbenzyl) amide 
Melting point 101-103. 6°C. 
Example 4 80 

(S) -4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid (4- 
chlorophenyl) amide 

Melting point 156-159°C (decomposition) . 
Example 481 
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(S) -4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid (4- 
methylphenyl) amide 

Melting point 207-210*^0 (decomposition) . 
Example 4 82 

Preparation of (S) -4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l-carboxylic 
acid N-methyl-N- ( 4-trif luoromethylphenyl) amide 

A mixture of (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazine-l- 
carboxylic acid (4-trif luoromethylphenyl) amide prepared 
in Example 477 (200 mg, 0.44 mmol) , DMF (4 ml), and 
sodium hydride (26 mg, 0.66 mmol) was stirred at room 
temperature for 1.5 hours. To the mixture, methyl 
iodide (0.5 ml, 0.7 6 mmol) was added followed by 
stirring at room temperature overnight. To the 
reaction mixture, water was added, and the mixture was 
extracted with ethyl acetate. The organic phase was 
washed with water three times and a saturated saline 
solution, dried over sodium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure, 
and the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 50/1) to 
afford (S) -4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazine-l-carboxylic acid N- 
methyl-N- (4-trif luoromethylphenyl) amide (35 mg, yield 
17%) as a white powder . 
Melting point 100 . 4-102 . 4°C . 
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Example 483 

Preparation of (S) - [4- (2-methyl-6-nitro-2 , 3~dihydro- 
imidazo [2, l~b] oxazol-2-ylmethyl ) piperazin-l-yl] ~ [4- (4- 
trif luoromethylphenyl ) piperidin-l-yl ] methanone 

A mixture of tert-butyl (S) -4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2-ylmethyl ) - 
piperazine-l-carboxylate prepared in Example 393 (1.17 
g, 3.32 mmol), trif luoroacetic acid (5 ml) and 
methylene chloride (10 ml) was stirred at room 
temperature for 2 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue 
was dissolved in methylene chloride (10 ml) . To the 
resulting solution, triethylamine (5 ml, 35.87 mmol) 
was added followed by stirring at room temperature for 
10 minutes. The solution was concentrated under 
reduced pressure, the residue was dissolved in DMF (15 
ml). To the mixture, potassium carbonate (920 mg, 6.64 
mmol) and a solution of 4- (4-trif luoromethylphenyl) - 
piperidine-l-carbonylchloride (1.07 g, 3.65 mmol) in 
DMF (10 ml) was added slowly with cooling on ice-bath 
followed by stirring at room temperature overnight. To 
the reaction mixture, water was added followed by 
extraction with ethyl acetate. The extract was washed 
with water three times and a saturated saline solution, 
dried over sodium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 30/1) to 



afford (S) - [4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1 
b] oxazol-2-ylmethyl) piperazin-l-yl] - [4- (4- 

trif luoromethylphenyl) piperidin-l-yljmethanone (575 mg 
yield 33%) as a white powder. 
Melting point 179 . 1-181 . 9°C . 
Example 48 4 

Preparation of (S) - [4- (4-chlorophenyl) -1, 2, 3, 6- 
tetrahydropyridin-l-yl] - [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-l- 
yl ] methanone 

A mixture of (S) -2-methyl-6-nitro-2- 
(piperazin-l-ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole 
dihydrochloride prepared in Example 408 (401 mg, 1.5 
mmol), DMF (8 ml) and potassium carbonate (750 mg, 5.4 
mmol) was stirred at room temperature for 10 minutes. 
To the reaction mixture, a solution of 4-(4- 
chlorophenyl) -1,2,3, 6-tetrahydropyridine-l- 
carbonylchloride (400 mg, 1.56 mmol) in DMF (3 ml) was 
added slowly with cooling on ice-bath followed by 
stirring at room temperature overnight- To the 
reaction mixture, water was added, and the solution was 
extracted with ethyl acetate. The organic phase was 
washed with water three times and a saturated saline 
solution, dried over sodium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure, 
and the residue was recrystallized from ethanol to 
afford (S) - [4- (4-chlorophenyl) -1,2, 3, 6- 
tetrahydropyridin-l-yl] - [4- (2-methyl-6-nitro-2, 3- 
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dihydroimidazo [2, 1-b] oxazol-2-ylinethyl) piperazin-1- 
yl]methanone (380 mg, yield 53%) as a light yellow 
powder . 

Melting point 161-162''C. 

Using (S) -2-methyl-6-nitro-2- (piperazin-l- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole dihydro- 
chloride prepared in Example 408 gave compounds of 
Examples 485 and 486 in the same manner as in Example 
484. Also^ using 2-methyl-6-nitro-2- (piperazin-1- 
ylmethyl) -2, 3-dihydroimidazo [2, 1-b] oxazole 
dihydrochloride prepared in Example 322 gave the 
compound of Example 487 in the same manner as in 
Example 484, 

Example 485 

(S) - [4- (4-Chlorophenyl) pyridin-l-yl] - [4- (2-methyl-6- 
nitro-2^ 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl]methanone 
Melting point 156-159°C. 

Example 48 6 

(S) - [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] - [4- ( 4-trif luoro- 
methylphenyl) -1, 2, 3, 6-tetrahydropyridin-l-yl ] methanone 
Melting point 168 . 4-171 . 7°C . 
Example 487 

[4- (4-Chlorophenyl) piperidin-l-yl] - [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] me thanone 
Melting point 186-187°C. 



Example 488 

Preparation of (S) -4- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] benzoic acid 

Tert-butyl (S) -4- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo[2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yljbenzoate (300 mg, 0.68 mmol) in triluoroacetic acid 
(10 ml) was stirred at room temperature for 5 hours. 
The reaction mixture was concentrated under reduced 
pressure, neutralized with triethylamine, and 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol = 20/1), crystallized from methanol- 
diisopropyl ether to afford (S) -4- [4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl]benzoic acid (186 mg, yield 71%) as a white powder. 
MS 387 (M"*") 

Melting point 248-252'*C. 

* Example 48 9 

Preparation of (S) -2- [4- (2, 6-diphenylpyrimidin-4- 
yl)piperazin-l-ylmethyl] -2-methyl-6-nitro-2, 3- 
dihydroimidazo [2 , 1-b] oxazole 

Tert-butyl (S) -4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo[2, 1-b] oxazol-2-ylmethyl ) piperazine-1- 
carboxylate prepared in Example 393 (500 mg, 1.3 6 mmol) 
was dissolved in methylene chloride (2 ml) . To the 
solution, trif luoroacetic acid (10 ml) was added 
followed by stirring at room temperature for 3 hours. 
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The reaction mixture was concentrated under reduced 
pressure, and added methylene chloride (4 ml) and 
triethylamine (4 ml) , The reaction mixture was stirred 
at room temperature for 5 minutes and then concentrated 
under reduced pressure, and the residue was dissolved 
in DMF (5 ml). To the solution, 4-chloro-2 , 6- 
diphenylpyrimidine (4 00 mg, 1.50 mmol) and DBU (0.2 ml, 
1-36 mmol) were added followed by stirring at 100°C for 
5 hours- The reaction mixture was allowed to return to 
room temperature, poured into water, and then the 
mixture was extracted with ethyl acetate. The organic 
phase was washed with a saturated saline solution, 
dried over magnesium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 100/1) 
and crystallized from methylene chloride-diisopropyl 
ether to afford (S) -2- [4- (2, 6-diphenylpyrimidin-4- 
yl) piperazin-l-ylmethyl] -2-methyl-6~nitro-2 , 3- 
dihydroimidazo[2, l-b]oxazole (113 mg, yield 17%) as a 
white powder. 
MS 498 (MH-H)"" 

Melting point 202 . 5-205 . 4°C . 

Using corresponding starting materials gave 
the compound of Example 4 90 in. the same manner as in 
Example 48 9. 

Example 4 90 

(S) -2- [4- (4, 6-Diphenylpyrimidin-2-yl)piperazin-l- 
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ylmethyl] -2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazole 

Yield 7%, melting point 201 . 2-205 . 4^C . 
Example 4 91 

Preparation of tert-butyl { 4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-yl } carbamate 

2-Chloro-4-nitro-lH-imidazole (2.05 13.9 
mmol), tert-butyl 4- (2-methyloxiran-2-ylmethyl) - 
piperazin-l-yl) carbamate (3.14 g, 11.6 mmol) and sodium 
hydrogencarbonate (1.46 g, 17.4 mmol) in 1-propanol (13 
ml) were stirred under heating for 6 hours. The 
reaction mixture was extracted with ethyl acetate 
twice. The organic phases were combined, washed with a 
saturated saline solution, dried over sodium sulfate 
and then filtered. The resulting filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (n- 
hexane/acetone = 2/1) to afford tert-butyl {4-[3-(2- 
chloro-4-nitroimidazol-l-yl ) -2-hydroxy-2- 
methylpropyl]piperazin-l-yl} carbamate (1.55 g, yield 
32%) as a white powder. 
^H-NMR (CDCI3) 5ppm: 

1.12 (3H, s), 1.46 (9H, s) , 2.36 (IH, d, J = 13.9 Hz), 
2.50 (IH, d, J = 13.9 Hz), 2.64 - 2.84 (8H, m) , 3.32 
(IH, s), 3.96 (2H, s), 5.46 (IH, br) , 8.03 (IH, s). 
Example 4 92 

Preparation of tert-butyl { 4- [3- (2-chloro-4- 
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nitroimidazol~l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-yl } carbamate (alternative synthesis of the compound 
of Example 4 91) 

Using 2-chloro-l- (2-methyloxiran-2-ylmethyl) - 
4-nitroimidazole prepared in Example 6 (4.36 g, 20.0 
mmol) and tert-butyl piperazin-l-ylcarbamate (4.44 g, 
22.0 mmol) gave tert-butyl { 4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-yl} carbamate (6.08 g, yield 72%) as a white powder in 
the same manner as in Example 3 65. 

Example 4 93 

Preparation of tert-butyl [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] carbamate 

Using tert-butyl { 4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-yl} carbamate prepared in Example 4 92 (6.87 g, 16.4 
mmol) gave tert-butyl [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2> 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] carbamate (2.71 g, yield 43%) as a white powder in 
the same manner as in Example 393. 
^H-NMR (CDCI3) 6ppm: 

1.43 (9H, s), 1.60 (3H, s) , 2.36 (IH, d, J = 14.0 Hz), 
2.52 - 2.90 (9H, m) , 3.90 (IH, d, J = 9.7 Hz), 4.27 
(IH, d, J = 9.7 Hz), 5.35 (IH, br) , 7.53 (IH, s) . 
Example 4 94 

Preparation of benzyl [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo[2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
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yl] carbamate 

A mixture of tert-butyl [4- (2-methyl-6-'nitro- 
2, 3-dihydroimida2o [2, 1-b] oxazol-2-ylmethyl) piperazin-l- 
yl] carbamate prepared in Example 493 1150 mg, 0.39 
mmol) and trif luoroacetic acid (4 ml) was stirred at 
room temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
dissolved in methylene chloride (4 ml) and neutralized 
with triethylamine (4 ml, 28.7 mmol). Subsequently, to 
the solution, benzyl chlorof ormate (100 mg, 0.59 mmol) 
was added with cooling on ice-bath followed by stirring 
at room temperature for 2 hours. To the reaction 
mixture, a saturated sodium hydrogencarbonate solution 
was added. The mixture was extracted with methylene 
chloride. The extract was washed with water and a 
saturated saline solution, dried over sodium sulfate 
and then filtered. The filtrate was concentrated under 
reduced pressure, and the residue was purified by 
silica gel column chromatography (n-hexane/acetone = 
1/1) to afford benzyl [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] carbamate (6.5 mg, yield 4%) as a light yellow 
powder . 

^H-NMR (CDCI3) 6ppm: 

1.60 (3H, s), 2.53 - 2.90 (lOH, m) , 3.89 (IH, d, J = 
9.6 Hz), 4.27 (IH, d, J = 9.6 Hz), 5.11 (2H, s) , 5.88 
(IH, br), 7.25 - 7.34 (5H, m) , 7.52 (IH, s). 
Example 4 95 
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Preparation of N- [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol~2-ylmethyl) piperazin-l-yl] -N- (4- 
trif luoromethoxybenzylidene) amine 

A mixture of tert-butyl [4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl] carbamate prepared in Example 4 93 (40 mg, 0.11 
mmol), 4-trif luoromethoxybenzaldehyde (24 mg, 0-13 
mmol), trif luoroacetic acid (0.08 ml) and methylene 
chloride (1 ml) was stirred at room temperature for 3 
hours. The mixture was added a saturated sodium 
hydrogencarbonate solution for neutralization followed 
by extraction with methylene chloride. The solution 
was washed with water and a saturated saline solution, 
dried over sodium sulfate and then filtered- The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/ethyl acetate = 3/1) 
to afford N- [ 4- ( 2-methyl-6-nitro-2 , 3- 

dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] - 
N- (4-trif luoromethoxybenzylidene) amine (19 mg, yield 
40%) as a white powder. 
Melting point 189 . 2-190 . 9°C . 
Example 4 96 

Preparation of (S) -1- (2-chloro-4-nitroimidazol-l-yl) -2- 
methyl-3-{ 4- [ ( 4-trif luoromethylbenzylidene) amino] - 
piperazin-l-yl }propan-2-ol 

A mixture of (R) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) -4-nitroimidazole prepared in Example 12 
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(218 mg, 1 mmol) , N- (piperazin-l-yl ) -N- (4- 
trifluoromethylbenzylidene) amine (283 mg, 1.1 mmol) and 
DMF (2 ml) was stirred at 70-80°C for 7 hours. The 
reaction mixture was allowed to return to room 
temperature and then added water, and the resulting 
solution was extracted with ethyl acetate twice. The 
organic phases were combined, washed with water 3 times 
and a saturated saline solution, dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (n- 
hexane/acetone = 1/1) to afford (S) -1- (2-chloro~4- 
nitroimidazol-l-yl) -2-methyl-3~ { 4- [ (4- 

trif luoromethylbenzylidene) amino] piperazin-l-yl }propan- 
2-ol (402 mg, yield 85%) as a light yellow powder, 
[alo^*^ = 19. Ol*' (concentration: 1.010, CHCI3) 
^H-NMR (CDCI3) 5ppm: 

1.18 (3H, s), 2.42 (IH, d, J = 13.9 Hz), 2.57 (IH, d, J 
= 13.9 Hz), 2.71 - 2.95 (4H, m) , 3.10 - 3.33 (5H, m) , 
4.02 (2H, s), 7.51 (IH, s) , 7.58 (2H, d, J - 8.4 Hz), 
7.68 (2H, d, J = 8.4 Hz) , .8.05 (IH, s) . 
Example 4 97 

Preparation of tert-butyl (S) -{ 4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-yl } carbamate 

Using (R) -2-chloro-l- (2-methyloxiran-2- 
ylmethyl) -4-nitroimidazole prepared in Example 12 (29.8 
g, 137 mmol) and tert-butyl piperazin-l-ylcarbamate 
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(28.9 144 mmol) gave tert-butyl (S) - { 4- [3- (2-chloro- 
4-nitroimida2ol-l-yl ) -2-hydroxy-2- 

methylpropyl]piperazin-l-yl} carbamate (36.68 g, yield 
64%) as a white powder in the same manner as in Example 
496. 

[otJo^^ = 17.793*" (concentration: 1.006, CHCI3) 
^H-NMR (CDCI3) 5ppm: 

1-12 (3H, s), 1.45 (9H, s), 2.36 (IH, d, J = 14.0 Hz), 
2.50 (IH, d, J = 14.0 Hz), 2.64 - 2.84 (8H, m) , 3.32 
(IH, s), 3.97 (2H, s), 5.47 (IH, br) , 8.04 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 4 98 to 500 in the same manner as 
in Example 4 97. 

Example 4 98 

(S) -1- (2~Chloro-4-nitroimidazol-l-yl) -2-methyl-3- { 4- 
[ (4-trif luoromethoxybenzylidene) amino] piperazin-l- 
yl }propan-2-ol 

[d]D^'' = 12.326° (concentration: 1.006, CHCI3) 
^H-NMR (CDCI3) Sppm: 

1.17 (3H, s), 2.41 (IH, d, J = 13.9 Hz), 2.56 (IH, d, J 
= 13.9 Hz), 2.71 - 2.95 (4H, m) , 3.14 - 3.29 (5H, m) , 
4.01 (2H, s), 7.19 (2H, d, J = 8.0 Hz), 7.50 (IH, s), 
7.62 (2H, d, J = 8.0 Hz), 8.05 (IH, s) . 
Example 4 99 

(S) -1- (2-Chloro-4-nitroimidazol-l-yl) -2-methyl"3- { 4- 
[ (5-trif luoromethylbenzofuran) -2-ylmethylene) amino] - 

piperazin-l-yl }propan-2-ol 

^H-NMR (CDCI3) Sppm: 



1087 

1.18 (3H, s), 2.43 (IH, d, J = 14.0 Hz), 2.58 (IH, d, J 
= 14.0 Hz), 2.73 - 2.82 (2H, m) , 2.86 - 2.95 (2H, m) , 
3.17 (IH, s), 3.31 (4H, s) , 4.03 (2H, s) , 6.82 (IH, s) , 
7-46 (IH, s), 7,52 (IH, d, J = 8.7 Hz), 7.59 (IH, d, J 
= 8.7 Hz), 7.83 (IH, s), 8.05 (IH, s) . 
Example 500 

(S) -l-{4- [ (5-Chlorobenzofuran) -2-ylmethylene) amino] - 
piperazin-l-yl}-3- (2-chloro-4-nitroimidazol-l-yl) -2- 
methylpropan-2-ol 
^H-NMR (CDCI3) 5ppm: 

1-18 (3H, s), 2.42 (IH, d, J = 14.0 Hz), 2.57 (IH, d, J 
= 14.0 Hz), 2.71 - 3.00 (4H, m) , 3.17 (IH, s) , 3.23 - 
3.38 (4H, m), 4.02 (2H, s), 6.71 (IH, s) , 7.22 (IH, dd, 
J = 2.1 Hz, 8.7 Hz), 7.33 - 7.43 (2H, m) , 7.50 (IH, d, 
J = 2. 1 Hz) , 8.05 (IH, s) . 
Example 501 

Preparation of (S) -1- (2-chloro-4-nitroimidazol-l-yl) -2- 
methyl-3- [4- ( 4-trif luoromethylphenylamino) piperazin-1- 

yl ] propan-2-ol 

Using (R) -2-chloro-l- (2-methyloxiran-2- 
ylmethyl) -4-nitroimidazole prepared in Example 12 

(0.610 g, 2.82 mmol) and N~ (piperazin-l-yl) -4- 
trif luoromethylaniline (0.760 g, 3.09 mmol) gave (S)-l- 

(2-chloro-4-nitroimidazol-l-yl) -2-methyl-3- [4- (4- 
trif luoromethylphenylamino) piperazin-l-yl] propan-2-'Ol 

(1.125 g, yield 86%) as a colorless solid in the same 
manner as in Example 4 96. 
^H-NMR (CDCI3) 5ppm: 
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1.15 (3H, s), 2.39 (IH, d, J = 14.0 Hz), 2.54 (IH, d, 
= 14.0 Hz), 2.60 - 2-95 (8H, m) , 3.25 (IH, s) , 3.99 
(2H, s), 4.67 (IH, s), 6.90 (2H, d, J = 8.6 Hz), 7.43 
(2H, d, J = 8.6 Hz), 8.04 (IH, s) . 
Example 502 

Preparation of (S) -N- [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] -4~ 
trif luoromethylaniline 

Using (S) -1- (2-chloro-4-nitroimidazol-l-yl ) - 
2-methyl-3- [4- ( 4-trif luoromethylphenylamino) piperazin- 
l-yl]propan-2-ol prepared in Example 501 (1.125 g, 2. A 
mmol) gave (S) -N- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] 
4-trif luoromethylaniline (0.715 g, yield 69%) as a 
white solid in the same manner as in Example 4 93. 
Melting point 192.1-195.3^0. 

Example 503 

Preparation of tert-butyl (S) - [4- (2-methyl-6-nitro-2, 3 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] carbamate 

Using tert-butyl (S) -{ 4- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl ] piperazin 
1-yl} carbamate prepared in Example 4 97 (36.68 g) gave 
tert-butyl (S) - [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] carbamate (19.51 g, yield 58%) as a white powder in 
the same manner as in Example 4 93. 
Optical purity >99.5% e.e. 
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[a]D^'' = 9.84° (concentration: 1.016, CHCI3) 
^H-NMR (CDCI3) 5ppm: 
.1.43 (9H, s), 1.60 (3H, s) , 2.35 (IH, d, J = 14.0 Hz), 
2.52 - 2.92 (9H, m) , 3.89 (IH, d, J = 9.7 Hz), 4.27 
(IH, d, J = 9.7 Hz), 5.35 (IH, s) , 7.53 (IH, s) . 
Example 504 

Preparation of (S) -N- [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] -N- (4- 
trif luoromethylbenzylidene) amine 

To a mixture of (S) -1- (2-chloro-4- 
nitroimidazol-l-yl) -2-methyl-3- { 4- [ ( 4-trif luoromethyl- 
benzylidene) amino] piperazin-l-yl }propan-2-ol prepared 
in Example 496 (847 mg, 0.85 mmol) and DMF (4 ml), 
sodium hydride (69 mg, 1.73 mmol) was added followed by 
stirring for 2.5 hours with cooling on ice-bath. To 
the reaction mixture, water was added, and the 
precipitates were filtered off. The resulting solid 
was washed with methanol and recrystallized from 
acetone/water to afford (S) -N- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] - 
N- (4-trif luoromethylbenzylidene) amine (248 mg, yield 
69%) as a light yellow powder. 
Melting point 201-202. 3°C (decomposition) 
Optical purity >99.5% e.e. 

[a]D^^ = -64.64" (concentration: 1,018, CHCI3) 
^H-NMR (CDCI3) 5ppm: 

1.64 (3H, s), 2.55 - 2.79 (3H, m) , 2.80 - 3.20 (7H,. m) , 
3.94 (IH, d, J = 9.7 Hz), 4.33 (IH, d, J = 9.7 Hz), 
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7.44 (IH, s), 7.48 - 7.67 (5H, m) . 

Using corresponding starting materials gave 
compounds of Examples 505 to 507 in the same manner as 
in Example 504. 

Example 505 

(S) -N- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2,1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] -N- (4-trif luoro- 
methylbenzylidene) amine 
Melting point 188 . 4-191 . 2°C 
Optical purity >99.0% e.e. 

[aJn^^ = -58.30° (concentration: 1.024, CHCI3) 
^H-NMR (CDCI3) 8ppm: 

1.64 (3H, s), 2.55 - 2.77 (3H, m) , 2.82 - 3.18 (7H, m) , 
3.94 (IH, d, J = 9.7 Hz), 4.33 {IH, d, J = 9.7 Hz), 
7.16 {2H, d, J = 8.2 Hz), 7.43 (IH, s) , 7.55 (IH, s), 
7.58 (2H, d, J = 8.2 Hz) . 

Example 506 

(S) -N- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] -N- ( 5-trif luoro- 
methylbenzofuran-2-ylmethylene) amine 
Melting point 190 . 2-191 . 8"'C 
Optical purity 99.8% e.e. 

[aJo" = -81.05° (c = 0.992, CHCI3) 
^H-NMR (CDCI3) Sppm: 

1.64 (3H, s), 2.59 - 2.77 (3H, m) , 2.86 - 3.00 (3H, m) , 
3.05 - 3.26 (4H, m) , 3.96 (IH, d, J = 9.7 Hz), 4.33 
(IH, d, J = 9.7 Hz), 6.79 (IH, s) , 7.39 (IH, s) , 7.41 - 
7.57 (3H, m) , 7.82 (IH, s) . 
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Example 507 

(S) -N- (5-Chloroben2ofuran-2-ylmethylene) ~N- [4- (2- 
methyl-6-nitro--2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl)piperazin-l-yl] amine 
Optical purity >99.0% e.e. 

[aJo^'^ = -84.48° (concentration: 1.018, CHCI3) 
Melting point 213 . 8-215 . 7°C 
^H-NMR {CDCI3) 6ppm: 

1.63 (3H, s), 2.57 - 2.76 (3H, m) , 2.81 - 2.95 (3H, m) , 
3.00 - 3.24 (4H, m) , 3.94 (IH, J = 9.7 Hz), 4.32 

(IH, d, J = 9.7 Hz), 6.67 (IH, s), 7.17 - 7.23 (IH, m) > 
7.30 - 7.43 (2H, m) , 7.48 (IH, d, J - 2, 1 Hz), 7.53 
(s, IH) . 

Example 508 

Preparation of (S) -N- ( 5-chlorobenzof uran-2- 
ylmethylene) -N- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl] amine (alternative synthesis of the compound of 
Example 507) 

To a mixture of tert-butyl (S) - [4- (2-methyl- 
6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] carbamate prepared in Example 
503 (0.20 g, 0.523 mmol) and 5-chlorobenzof uran-2- 
carbaldehyde (0.113 g, 0.628 mmol) and methylene 
chloride (4 ml), trif luoroacetic acid (0.4 ml) was 
added followed by stirring at room temperature for 2 
hours. To the reaction mixture, a saturated sodium 
hydrogencarbonate solution was added followed by 
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extraction with methylene chloride. The organic phase 
was washed with a saturated saline solution, dried over 
sodium sulfate and then filtered. The resulting 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/ethyl acetate = 4/1) 
to afford (S) -N- (5-chlorobenzof uran-2-ylmethylene) -N- 
[4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] amine (0.137 g, yield 59%) as a 
light yellow powder. 

Example 50 9 

Preparation of (S) -N- [1- (4-chlorophenyl) ethylidene] -N- 
[4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) piperazin-l-yl] amine 

A mixture of tert-butyl (S) - [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2-ylmethyl ) - 
piperazin-l-yl] carbamate prepared in Example 503 (200 
mg, 0.52 mmol) , trif luoroacetic acid (2 ml) and 
methylene chloride (4 ml) was stirred at room tempera- 
ture for 30 minutes. The reaction mixture was concen- 
trated under reduced pressure, and the residue was 
dissolved in methylene chloride (4 ml) and then 
neutralized with triethylamine (4 ml, 28.7 mmol) . To 
the neutralized solution, a solution of 4- 
chloroacetophenone (97 mg, 0.63 mmol) in ethanol (4 ml) 
was added followed by stirring under reflux for 4 
hours. The reaction mixture was allowed to return to 
room temperature and concentrated under reduced 
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pressure. The residue was purified by silica gel 
column chromatography (n-hexane/acetone = 3/1) to 
afford (S) -N- [1- (4-chlorophenyl) ethylidene] -N- [4- (2- 
methyl-6-nitro-2, 3-dihydroimida20 [2, 1-b] oxazol-2- 
ylmethyl)piperazin-l-yl] amine (39 mg, yield 18%) as a 
light yellow powder. 
Melting point 164 . 6-166. 5°C 

Using corresponding starting materials gave 
compounds of Examples 510 to 513 in the same manner a 
in Example 50 9. 

Example 510 

(S) -N- [4- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2,1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] -N- [1- (4-trif luoro 
methylphenyl) ethylidene] amine 
Melting point 167 . 9-169 . 4°C 
Example 511 

(S) -N- [4- (2-Methyl-6-nitro-2, 3-dihydroimida20 [2,1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] -N- [1- (4-trif luoro- 
methoxyphenyl) ethylidene] amine 
Melting point 177 . 8-180 . 1°C 
Example 512 

(S) -N-Cyclohexylidene-N- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-l- 
yl] amine 

Melting point 178 . 6-179 . 3°C 
Example 513 

N- (2-Benzylideneheptylidene) -N- [4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1 
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yl] amine 

Melting point 166 . 6-169 . 6°C . 
Example 514 

Preparation of (S) -N- [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo[2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] -N- (4- 
trif luoromethylbenzyl) amine 

To a mixture of (S) -N- [ 4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l- 
yl] -N- ( 4-trifluoromethylbenzylidene) amine prepared in 
Example 504 (100 mg, 0.23 mmol) and THF (4 ml), sodium 
borohydride (13 mg, 0.34 mmol) was added with cooling 
on ice-bath followed by stirring at room temperature 
for 30 minutes. To the reaction mixture, methanol (1 
ml) was added, and the solution was concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (n-hexane/ethyl acetate = 
2/1) to afford (S) -N- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] - 
N- (4-trif luoromethylbenzyl) amine (32 mg, yield 31%) as 
a light yellow powder. 
Melting point 131 . 3-135 . 5°C . 
Example 515 

Preparation of (S) - [4- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l-yl] amine 
dihydrochloride 

A mixture of tert-butyl (S) - [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl] carbamate prepared in Example 503 (300 
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mg, 0.78 mmol) , concentrated hydrochloric acid (2 ml) 
and methanol (4 ml) was stirred at 50°C for 30 minutes 
The reaction mixture was allowed to return to room 
temperature and concentrated under reduced pressure. 
The residue was recrystallized from methanol/ether to 
afford (S) - [4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1 
b] oxazol-2-ylmethyl) piperazin-l-yl] amine 
dihydrochloride (265 mg, yield 91%) as a yellow powder 
Melting point IVe'^C (decomposition) . 
Example 516 

Preparation of 3- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 

hydroxy-2-methylpropyl] -5- ( 4-trif luoromethoxyphenyl ) - 

3H- [1, 3, 4] oxadiazol-2-one 

To a suspension of 2-chloro-4-nitro-lH- 

imidazole (2.21 g, 14.98 mmol) and 3- (2-methyloxiran-2- 
ylmethyl) -5- ( 4-trif luoromethoxyphenyl ) -3H- 

[1, 3, 4] oxadiazol-2-one (2.37 g, 7.49 mmol) in ethanol 

(25 ml), sodium hydrogencarbonate (1.32 g, 15.73 mmol) 
was added followed by stirring under reflux for 8 
hours. To the reaction mixture, water was added, and 
the mixture was extracted with methylene chloride. The 
organic phase was dried over magnesium sulfate, and 
concentrated under reduced pressure to afford 3-[3-(2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
5- {4-trif luoromethoxyphenyl) -3H- [ 1 , 3, 4 ] oxadiazol-2-one 

(3.27 g, yield 94%) as a light yellow amorphous form. 
^H-NMR (DMSO-de) 5ppm: 

1.53 (3H, s), 3.67 (IH, d, J = 8.8 Hz), 3.81 (IH, d, J 
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= 8.8 Hz), 4.49 (2H, s) , 7.42 - 7.66 {2H, m) , 7.86 - 
8.09 (2H, m) , 8.54 (IH, s), 10.98 (IH, br) . 

Using corresponding starting materials gave 
.compounds of Examples 517 to 523 shown in the following 
table in the same manner as in Example 516. 

Table 18 

H 



Example 


R 


^HNMR d 


Yield 
(%) 


517 




CDCI3 


1.59(3H, s), 3.78(1H, d, J=8.6Hz), 3.8€(lH. d, 
J=8.5Hz). 4.29(1H, d, J=15.1H2), 4.57(lH, d, 
J=15.1Hz), 7.61(2H. d, J=8.1Hz), 7.79(2H, d, 
J=8.1HzX 8.06(1H. s). 9.17(1H. br). 


70 


518 




CDClg 


1.61(3H, s), 3.79 (IH, d, J=8.5H2), 3.85(1H, d, 
J=8.5Hz), 4.27(1H, d, J=15.0Hz), 4.56(lH, d, 
J=15.0HzX 7.33-7.63 (7H. m), 7.78(2H. d, 
J=8.4Hz). 8.06(1H. s). 9.02(lH. br). 


82 


519 




CDCI3 


1.62(3H, s). 3.75(1H, d, J=8.5H2). 3.83(lH. d, 
J=8.5Hz), 4.27(1H, d, J^lS.OHz), 4.54(lH, d. 
J=15.0H2), 7.34(2H. dd, J^l.SHz, 8.6Hz), 
7.63(2H, dd, J=1,8H2, 8.6Hz), S.OSdH, s\ 
9.05(1H. br). 


57 


520 




DMSO- 


1.51(3H. s), 3.66(1H. d, J^S.SHz), 3.79(lH, d, 
J=8.8Hz),4.48(2H, s). 7.24-7.4l(2H, m), 7.84- 
7.96(2H. m), 8.52(lH, s). 


64 


521 




CDCI3 


1.56(3H, s), 2.41-2.53(2H, m), 2.81-3.00(2H, m), 
3.56(1H, d, J=8,5Hz). 3.63(lH, d, J=8.5Hz), 
4.22(1H, d, J = IS.OHz). 4.42(1H, d. J^lS.OHz), 
7.12(2H, d. J=8.4H2). 7.26(2H, d. J=8.4Hz), 
7.55(1H. br). 7.97(1H. s). 


92 


522 




DMSO- 


1.53(3H, s), 3.63(1H, d. J=8.8Hz), 3.77(lH. d, 
J=8.8H2). 4.43(1H, d. J =15.0Hz), 4,5l(lH, d 
J=15.0H2), 6.58(1H. d, J=15.9H2). 7.43-7. 56(3H 
m), 7.64(2H, d. J =8.5H2). 7.5l(lH. s). 


89 


523 




CDCls 


1.56(3H. s). 3.72(2H. s) , 4.25(1H, d, J=15.1Hz). 
4.44(1H, d. J=15.1H2), 4.59(2H, s), 6.85(2H, dd 
J=2.3Hz, 6.8Hz), 7.29(2H, dd. J=2.3Hz 6.8H2), 
7.98(1H. s). 8.49 (IH. br). 


98 



Example 52 4 

Preparation of 3- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) -5- (4-trif luoromethoxyphenyl) - 



3H- [1,3,4] oxadia2ol-2-one 

To a solution of 3- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydrdxy-2-methylpropyl] -5- (4- 
trif luoromethoxyphenyl) -3H- [1, 3, 4] oxadiazol-2-one 
prepared in Example 516 (3.27 g, 7.05 mmol) in 1,4- 
dioxane (70 ml), sodium hydride (0.37 g, 9.17 mmol) was 
added with cooling on ice-bath followed by stirring 
under reflux for 3 hours. The reaction mixture was 
concentrated under reduced ■ pressure . To the solution, 
water was added with cooling on ice-bath, and the 
mixture was extracted with ethyl acetate. The extract 
was dried over magnesium sulfate, and then concentrated 
under reduced pressure. The residue was purified by 
silica gel column chromatography (methylene 
chloride/ethyl acetate = 4/1) and recrystallized from 
acetonitrile-ethanol to afford 3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -5- (4- 
trif luoromethoxyphenyl) -3H- [1, 3 , 4 ] oxadiazol-2-one (1.43" 
g, yield 48%) as a white solid. 
Melting point 190-191°C. 

Using corresponding starting materials gave 
compounds of Examples 525 to 531 in the same manner as 
in Example 524. 

Example 525 

3- {2-'Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 

ylmethyl) -5- ( 4-trif luoromethylphenyl) -3H- [1, 3, 4] - 

oxadiazol-2-one 

Melting point 230-231°C. 
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Example 526 

3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -5- (biphenyl-4-yl) -3H- [1, 3, 4 ] oxadiazol-2-one 
Melting point 248-249°C. 

Example 527 

3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -5- (4-chlorophenyl) -3H-[1, 3, 4 ] oxadiazol-2-one 
Melting point 221-222°C. 

Example 528 

3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -5- (4-fluorophenyl) -3H- [ 1 , 3, 4 ] oxadiazol-2-one 
Melting point 188-191*'C. 

Example 52 9 

3- ( 2 -Methyl- 6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 

ylmethyl) -5- [2- ( 4-chlorophenyl ) vinyl] -3H- [1, 3,4]- 

oxadiazol-2-one 

Melting point 249-252*^0. 

Example 530 

3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 

ylmethyl) -5- [2- {4-chlorophenyl) ethyl] -3H- [1, 3, 4] - 

oxadiazol-2-one 

Melting point 139-140'*C. 

Example 531 

3- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -5- (4-chlorophenoxymethyl) -3H- [1, 3,4]- 
oxadiazol-2-one 
Melting point 64-66°C. 

Example 532 
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Preparation of 3- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2r l-b]oxazol-2-ylmethyl) -5-phenyl-3H- [ 1, 3^ 4] oxadiazol- 
2-one 

A mixture of 2-chloro-4-nitro-lH-imidazole 
(170 mg, 1.15 mmol) , 3- (2-methyloxiran-2-ylmethyl) -5- 
phenyl-'3H- [1, 3, 4] oxadiazol-2-one (310 mg, 0.9 mmol) , 
sodium hydrogencarbonate (120 mg, 1.4 3 mmol) and 
ethanol (2 ml) was stirred under reflux for 2.5 hours. 
The reaction mixture was allowed to return to room 
temperature, then diluted with water. The solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure, 
the residue was dissolved in 1,4-dioxane (10 ml). To 
the solution, sodium hydride (55 mg, 1.38 mmol) was 
added followed by stirring at room temperature for 1 
hour and then stirring under reflux for 1.5 hours. The 
reaction mixture was allowed to return to room 
temperature. To the solution, water was added, and the 
mixture was extracted with methylene chloride. The 
organic phase was dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure, and the residue was recrystallized from 
ethanol to afford 3- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo[2, 1-b] oxazol-2-ylmethyl) -5-phenyl-3H- [1, 3, 4] - 
oxadiazol-2-one (127 mg, yield 32%) as a light brown 
powder. 

Melting point 225-227°C. 
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Example 533 

Preparation of 5- (4-chlorobenzyl) -3- (2-methyl-6-nitro- 
2, 3-dihydroimida2o [2, 1-b] oxazol-2-ylmethyl) -SH- 
[1,3,4] oxadiazol-2-one 

A mixture of 2-methyloxiran-2-ylmethyl 4- 
methylbenzenesulfonate (3.98 q, 18.9 mmol) , 5-(4- 
chlorobenzyl)-3H-[l,3,4]oxadiazol-2-one (5.5 g, 26.11 
mmol), potassium carbonate (3.4. g, 24.6 mmol) , sodium 
iodide (3.4 22.68 mmol) and DMF (40 ml) was stirred 
at room temperature for 21 hours. To the reaction 
mixture, water was added, and the mixture was extracted 
with ethyl acetate twice. The organic phases were 
combined, washed with water three times, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure to afford a yellow 
oil (5.47 g) . 

A mixture of 2.3 g of the yellow oil (11.02 
mmol), 2, 4-dinitro-lH-imidazole (2.26 g, 14.3 mmol), 
sodium acetate (1.81 g, 22.07 mmol) and ethanol (22 ml) 
was stirred under reflux for 8 hours. The reaction 
mixture was allowed to return to room temperature. To 
the solution, water was added, and the mixture was 
extracted with ethyl acetate. The organic phase was 
washed with a saturated sodium hydrogencarbonate 
solution, dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/ethyl acetate 
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= 3/1) to afford 5- (4-chloroben2yl) -3- {2-methyl-6- 
nitro-2, 3-dihydroimida2o [2, 1-b] oxazol-2-ylmethyl) -3H- 
[1, 3, 4] oxadiazol-2-one (240 mg, 9%) as a white solid. 
Melting point 151-153*'C. 

Example 534 

Preparation of 5- (4-bromophenyl) -3- (2~methyl-6-nitro- 
2^ 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -3H- [1, 3,4]- 
oxadiazol-2-one 

A mixture of 2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl methanesulf onate 
prepared in Example 41 (1.02 g, 3.67 mmol) , 5- (4- 
bromophenyl)-3H-[l,3,4]oxadiazol-2-one (680 mg, 2.82 
mmol), potassium carbonate (580 mg, 4.2 mmol) , sodium 
iodide (890 mg, 5.94 mmol) and DMF (15 ml) was stirred 
at lOO'^C for 3 hours. The reaction mixture was allowed 
to return to room temperature. To the solution, water 
was added, and the resulting solution was extracted 
with ethyl acetate twice. The organic phases were 
combined, washed with water three times, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/ethyl acetate = 9/1) to afford 5- 
(4-bromophenyl) -3- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) -3H- [1, 3, 4] oxadiazol-2- 
one (17.4 mg, yield 2%) as a light yellow powder . 
Melting point 231-233''C. 

Example 535 



1102 

Preparation of 5- ( 4-bromophenyl) -3- ( 6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) -3H- [1, 3,4]- 
oxadiazol-2-one 

Using 6-nitro-2, 3~dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl methanesulf onate prepared in 
Example 40 (3.28 q, 12.46 mmol) and 5- ( 4-brompphenyl) - 
3H- [1, 3, 4] oxadiazol-2-one (1.5 g, 6,22 mmol) gave 5-(4- 
bromophenyl) -3- ( 6-nitro-2 , 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl) -3H- [1, 3, 4] oxadiazol-2-one (312 mg, 
yield 12%) as a light brown powder in the same manner 
as in Example 534. 

Melting point 264''C (decomposition) . 

Using corresponding starting materials gave 
the compound of Example 536 in the same manner as in 
Example 535. 

Example 536 

3- (6-Nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
5- (4-trifluoromethoxyphenyl) -3H- [1,3, 4 ] oxadia2ol-2-one 
Melting point 204-207°C. 

Example 537 

Preparation of 3- [2- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo[2, 1-b] oxazol-2-yl) ethyl ] -5- (pyridin-4-yl) -3H- 
[1,3,4] oxadiazol-2~one 

A mixture of 5- (pyridin-4-yl) -3H- [1, 3, 4] - 
oxadiazol-2-one (150 mg, 0.92 mmol), sodium hydride (41 
mg, 1.03 mmol) and DMF (1.5 ml) was stirred at room 
temperature for 1 hour. To the reaction mixture, 2-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
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yl) ethyl methanesulf onate prepared in Example 42 (200 
mg, 0.69 mmol) and sodium iodide (140 mg, 0.93 mmol) 
were added in this order followed by stirring at 50-60°C 
for 6 hours. The reaction mixture was allowed to 
return to room temperature. To the solution, water was 
added, and the resulting solution was extracted with 
ethyl acetate twice. The organic phases were combined, 
washed with water three times, dried over magnesium 
sulfate and then filtered- The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/ethyl acetate = 25/1) to afford 3- 
[2- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxa2ol-2- 
yl) ethyl] -5- (pyridin-4-yl ) -3H- [ 1 , 3 , 4 ] oxadia2ol-2-one 
(137 mg, yield 56%) as a white powder . 
Melting point 147-149^C. 

Using corresponding starting materials gave 
the compound of Example 538 in the same manner as in 
Example 537. 

Example 538 

3- [2- (2-iyiethyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol- 
2-yl) ethyl] -5- (pyrazin-2-yl) -3H- [ 1 , 3 , 4 ] oxadiazol-2-one 
Melting point 209-212°C. 

Example 539 

Preparation of (R) -3- [3- (2-chloro-4-nitroimidazol-l- 
yl) -2-hydroxy-2-methylpropyl] -5- ( 4- 
trifluoromethoxyphenyl) -3H- [ 1, 3, 4 ] oxadiazol-2-one 
To a solution of 5- (4-trif luoromethoxy- 
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phenyl) -3H- [1, 3, 4] oxadia2ol-2-one (0.68 g, 2.76 mmol) 
and (R) -2-chloro-l- ( 2-methyloxiran-2-ylmethyl ) -4- 
nitroimidazole prepared in Example 12 (0.50 g, 2.30 
mmol) in DMF (5 ml), potassium carbonate (0.38 g, 2.7 6 
mmol) was added followed by stirring at room tempera- 
ture for 16 hours, and then water was added. The 
solution was extracted with ethyl acetate, dried over 
magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel 
column chromatography (methylene chloride/ethyl acetate 
= 4/1) to afford (R) -3- [3- (2-chloro-4-nitroimidazol~l- 
yl) -2-hydroxy-2-methylpropyl] -5- (4- 

trif luoromethoxyphenyl ) -3H- [1,3,4] oxadiazol-2-one (1.06 
g, quantitative yield) as a white amorphous form. 
^H-NMR (DMSO-de) 5ppm: 

1.53 (3H, s), 3.67 (IH, d, J = 8.8 Hz), 3.81 (IH, d, J 
= 8.8 Hz), 4.49 (2H, s) , 7.42 - 7.66 (2H, m) , 7.86 - 
8.09 (2H, m), 8.54 (IH, s) , 10.98 (IH, br) . 
Example 54 0 

Preparation of (R) -3- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo[2, 1-b] oxazol-2-ylmethyl ) -5- ( 4-trif luoromethoxy- 
phenyl) -3H- [1, 3, 4] oxadiazol-2-one 

To a solution of (R) -3- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl ] -5- (4- 
trifluoromethoxyphenyl) -3H- [1, 3, 4] oxadiazol-2-one 
prepared in Example 539 (0.87 g, 1.88 mmol) in 1,4- 
dioxane (18 ml), sodium hydride (98 mg, 2.44 mmol) was 
added with cooling on ice-bath. The mixture was 



stirred under reflux for 5 hours, concentrated under 
reduced pressure, then water was added with cooling on 
ice-bath. The solution was extracted with ethyl 
acetate, and the organic phase was dried over magnesium 
sulfate and then concentrated under reduced pressure. 
The residue was purified by silica gel column 
chromatography (methylene chloride/ethyl acetate = 
9/1), and recrystallized from acetonitrile/isopropanol 
to afford (R) -3- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, l~b] oxazol-2-ylmethyl) -5- (4- 
trif luoromethoxyphenyl ) -3H- [1,3,4] oxadiazol-2-one (0.32 
g, yield 40%) as a white powder. 
Optical purity 98.2% e.e. 

[aJo^^ = -12.43° (concentration: 0.668, CHCI3) 
Melting point 146-148°C. 

Example 541 

Preparation of 3- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -3H-benzoxazol-2-one 

To a suspension of 2-chloro-4-nitro-lH- 
imidazole (503 mg, 3.41 mmol), 3- (2-methyloxiran-2-yl- 
methyl) -3H-benzoxazol-2-one (700 mg, 3.41 mmol) in 
ethanol (7 ml), sodium acetate (336 mg, 4.1 mmol) was 
added followed by stirring under reflux for 8 hours. 
The reaction mixture was allowed to return to room 
temperature. To a mixture, water was added, and the 
resulting solution was extracted with methylene 
chloride. The organic phase was dried over magnesium 
sulfate and then filtered. The filtrate was 



concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride /methanol = 30/1) to afford 3-[3~(2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
3H-ben20xazol-2-one (616 mg, yield 51%) as a light 
yellow powder. 
^H-NMR (CDCI3) 5ppm: 

1.31 (3H, s), 3.04 (IH, s), 3.87 (IH, d, J = 14.7 Hz), 
3.98 (IH, d, J = 14.7 Hz), 4.13 (IH, d, J = 12.5 Hz), 
4.24 (IH, d, J = 14.5 Hz), 7.08 - 7.31 (4H, m), 8.04 
(IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 542 and 543 shown in the 
following table in the same manner as in Example 541. 



Table 19 




Example 


R 


*HNMR 6 


Yield 
(%) 


542 


CI 


CDCI3 


1.32(3H, s). 3.14(1H, sX 3.87(1H, d. J=14.7Hz), 3.95 
(IH, d, J=14.7Hz), 4.11(1H, d. J=14.4H2), 4.25(1H, 
d. J=14.4Hz). 7.10-7.23(3H. m). 8.03(lH. s). 


35 


543 


F 


CDCls 


1.11(3H, s), 2.66(lH,fl), 3.86(1H, d, J=14.5H2). 
3.94(1H, d, J=14.5H2), 4.16(lH, d, J=14.3H2), 
4.24(1H, d, J=14.3H2), 6.89-7.00(lH, m), 7.29 (IH. 
dd. J=2.7H2. 8.8Hz), 7;37(1H, dd. J=4.4Hz, B.8Hz). 
8.01(1H,8). 


33 



Example 54 4 

Preparation of 3- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
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[2, 1-b] oxazol-2-ylmethyl) -3H-benzoxazol-2-one 

A mixture of 3- [ 3- (2-chloro-4-nitroimidazol- 
1-yl) -2-hydroxy-2-methylpropyl] -3H-benzoxazol-2-one 
prepared in Example 541 (615 mg, 1.74 mmol) , sodium 
hydride (76.6 mg, 1.91 mmol) , 1,4-dioxane (15 ml) was 
stirred under reflux for 1 hour. The reaction mixture 
was allowed to return to room temperature- To the 
solution, water was added and the solution was 
extracted with methylene chloride. The organic phase 
was dried over sodium sulfate and then filtered- The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 30/1) to 
afford 3- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmetyl) -3H-benzoxazol-2-one (209 mg, yield 
38%) as a white powder. 
Melting point 222 . 7-224 . 3°C . 

Using corresponding starting materials gave 
compounds of Examples 545 and 54 6 in the same manner as 
in Example 544. 

Example 54 5 

5-Chloro-3- (2-methyl-6-nitro-2 /3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmetyl) -3H-benzoxazol-2-one 
Melting point 207 . 6-207 . 9°C . 
Example 54 6 

5-Fluoro-3- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmetyl) -3H-benzoxazol-2-one 
Melting point 246.2-246. 8°C. 



1108 

Example 547 

Preparation of 5-bromo-3- (2-methyl-6-nitro-2, 3-dihydr 
imidazo [2^ 1-b] oxa2ol-2-ylmethyl) -3H-ben20xa2ol-2-one 
A mixture of 2-chloro-4-nitro-lH-imidazole 
(3.22 g, 21-8 mmol) , 5-bromo-3- (2-methyloxiran-2- 
ylmethyl) -3H-benzoxazol-2-one (6.2 g, 21.8 mmol) , 
sodium acetate (1.97 g, 24 mmol) and ethanol (50 ml) 
was stirred under reflux for 8 hours. The reaction 
mixture was allowed to return to room temperature and 
concentrated under reduced pressure. To the residue, 
water was added, and the resulting solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure, 
and the residue was dissolved in 1,4-dioxane (60 ml). 
To the solution, sodium hydride (528 mg, 13.21 mmol) 
was added followed by stirring at 70-80°C for 17 hours 
The reaction mixture was allowed to return to room 
temperature and concentrated under reduced pressure. 
To the residue, water was added, extracted with 
methylene chloride. The organic phase was dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/methanol = 30/1) to afford 5-bromo 
3- (2-methyl-6-nitro-2, 3-dihydroimida20 [2, 1-b] oxazol-2- 
ylmetyl) -3H-benzoxa2ol-2~one (1.82 g, yield 37%) as a 
white powder. 



Melting point 243-245 . 5*^0 . 
Example 54 8 

Preparation of 5- (2-chloro-4-nitroimidazol-l-ylinethyl ) - 
3- (4-hydroxybiphenyl-3-yl) -5-raethyloxazolidin-2-one 

A mixture of 2-chloro-4-nitro-lH-imidazole 
(1.3 g, 8.78 mmol) , 5-phenyl-3- (2-methyloxiran-2-yl- 
methyl) -3H-benzoxazol-2-one (2.47 g, 8.78 mmol) , sodium 
acetate (792 mg, 9.66 mmol) and ethanol (30 ml) was 
stirred under reflux for 10 hours. The reaction 
mixture was allowed to return to room temperature and 
concentrated under reduced pressure. To the residue^ 
water was added^ and the resulting solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The filtrate was concentrated under reduced pressure, 
and the residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 10/1) to 
afford 5- (2-chloro-4-nitroimidazol-l-ylmethyl ) -3- (4- 
hydroxybiphenyl-3-yl) -5-methyloxazolidin-2-one (1 . 82 g, 
yield 61%) as a white powder. 
^H-NMR (DMSO-de) 5ppm: 

1.55 (3H, s), 3.85 (IH, d, J = 9.5 Hz), 3.98 (IH, d, J 
= 9.5 Hz), 4.46 (IH, d, J = 14.9 Hz), 4.56 (IH, d, J = 
14.9 Hz), 6.99 (IH, d, J = 8.4 Hz), 7.27 (IH, t, J = 
7.3 Hz), 7.36 - 7.57 (6H, m) , 8.52 (IH, s) , 10.06 (IH, 
s) . 

Example 54 9 

Preparation of 3- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
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[2, 1-b] oxazol-2-ylmethyl) -5-phenyl-3H-benzoxazol-2-one 

A mixture of 5- (2-chloro-4-nitroimidazol-l- 
ylmethyl) -3- { 4-hydroxybiphenyl-3-yl ) -5- 
methyloxa2olidin-2-one prepared in Example 548 (1.23 
2.88 mmol) , sodium hydride (127 mg, 3.16 mmol) and DMF 

(10 ml) was stirred at lOO^'C for 4 hours. The reaction 
mixture was allowed to return to room temperature and 
concentrated under reduced pressure. To the residue, 
water was added, and the solution was extracted with 
methylene chloride. The organic phase was washed with 
water and a saturated saline solution, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/methanol = 20/1) to afford 3-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxa2ol-2- 
ylmethyl) -5-phenyl-3H-benzoxazol-2-one (172 mg, yield 
15%) as a yellowish brown powder. 
Melting point 254-254 . 6^*0 . 
Example 550 

Preparation of 3- [2- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-yl) ethyl] -3H-benzoxazol-2-one 

A mixture of 2-benzoxazolinone (240 mg, 1.8 
mmol), sodium hydride (67 mg, 1.95 mmol) and DMF (10 
ml) was stirred at room temperature for 30 minutes. To 
the reaction mixture, 2- (2-methyl-6-nitro-2, 3-dihydro- ' 
imidazo [2, 1-b] oxazol-2-yl ) ethyl methanesulf onate 
prepared in Example 42 (500 mg, 1.7 mmol) was added 



followed by stirring at 50-60''C for 4 hours. The 
reaction mixture was allowed to return to room 
temperature and poured into ice-water. The 
precipitates were filtered off and recrystallized from 
ethanol to afford 3- [2- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-yl ) ethyl] -3H-benzoxazol- 
2-one (320 mg, yield 56%) as a light brown powder. 
Melting point 193-195°C. 

Example 551 

Preparation of 3- [5- (2-chloro-4-"nitroimidazol-l-yl) -4- 
hydroxy-4-methylpentyl] -3H-benzoxazol-2-one 

Using 3- [3- (2-methyloxiran-2-yl) propyl] -3H- 
benzoxazol-2-one (3.8 g, 16.3 mmol) gave 3-[5-(2- 
chloro-4-nitroimidazol-l-yl) -4-hydroxy-4-methylpentyl] - 
3H-benzoxazol-2-one (3.5 g, 68%) as a white powder in 
the same manner as in Example 541. 
^H-NMR (CDCI3) 5ppm: 

1.20 (3H, s), 1.49 - 1.70 (2H, m) , 1.88 - 2.07 (2H, m) , 
2.68 (IH, s), 3.81 - 3.93 (2H, m) , 4.00 (2H, s) , 6.98 
(IH, d, J = 7-3 Hz), 7.09 - 7.26 (3H, m) , 8.00 (IH, s). 
Example 552 

Preparation of 3- [ 6- (2-chloro-4-nitroimidazol-l-yl) -5- 
hydroxy-5-methylhexyl ] -3H-benzoxazol-2-one 

Using 3- [4- (2-methyloxiran-2-yl) butyl] -3H- 
benzoxazol-2-one (1.2 g, 4.86 mmol) gave 3-[6-(2- 
chloro-4-nitroimidazol-l-yl) "5-hydroxy-5-methylhexyl] - 
3H-benzoxazol-2-one (1.2 g, 62%) as a white powder in 
the same manner as in Example 541. 
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^H-NMR (CDCI3) 5ppm: 

1.16 (3H, s), 1.38 - 1.58 (4H, m) , 1.67 - 1.86 (2H, m) , 
2.15 (IH, s), 3.87 (2H, J = 6.6 Hz), 3.98 (2H, s) , 

6.98 (IH, d, J = 7.8 Hz), 7.08 - 7.26 (3H, m) , 8.01 
5 (IH, s). 

Example 553 

Preparation of 3- [3- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-yl) propyl] -3H-benzoxazol-2-one 

Using 3- [5- (2-chloro-4-nitroimidazol-l-yl ) -4- 

10 hydroxy-4-methylpentyl] -3H-benzoxazol-2-one prepared in 
Example 551 (3.5 g, 9.2 mmol) gave 3- [3- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, l--b] oxazol-2-yl) propyl] -3H- 
benzoxazol-2-one (2.4 g, yield 76%) as a light yellow 
powder in the same manner as in Example 544. 

15 Melting point 180-181**C. 

Example 554 

Preparation of 3- [ 4- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-yl) butyl] -3H-benzoxazol-2-one 

Using 3- [6- (2-chloro-4-nitroimidazol-l-yl) -5- 

20 hydroxy-5-methylhexyl] -3H-benzoxazol-2-one prepared in 
Example 552 (1.2 g, 3 mmol) gave 3- [ 4- ( 2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-yl) butyl] -3H- 
benzoxazol-2-one (780 mg, yield 72%) as a light yellow 
powder in the same manner as in Example 544. 

25 Melting point 155-158*^0. 

Example 555 

Preparation of 1- [ 3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -3-methyl-l, 3-dihydro- 
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benzimidazol-2-one 

Using l-methyl-S- (2-methyloxiran-2-ylinethyl) - 
1, 3-dihydrobenzimidazol-2-one (1.41 g, 6.46 mmol) gave 
1- [3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
5 methylpropyl] -3-methyl-l, 3-dihydrobenzimidazol-2-one 
(1.23 g, yield 63%) as a white powder in the same 
manner as in Example 541. 
^H-NMR (CDCI3) Sppm: 

1.23 (3H, s), 3.47 (3H, s), 3.94 (IH, d, J = 12.4 Hz), 
10 4.03 (IH, d, J = 12.4 Hz), 4.06 (IH, d, J = 11.9 Hz), 
4.17 (IH, d, J = 11.9 Hz), 4.79 (IH, s) , 7.00 - 7.21 
(4H, m) , 8.09 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 556 to 565 shown in the following 
15 table in the same manner as in Example 555. 



Table 20 
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6 S 



Exaziple' 


R 


R' 


*HNMR 6 


yield 
(%) 


556 




H 


1.23(3H, s). 1.51(9H, s), 1.75-1.89(2H, m), 
2.17(2H, s), 2.20-2.4l(2H. zn), 2.75-2.9l(2H, m), 
3.90(1H, d, J=14.2H2), 4.16(1H, d, J=14.2Hz), 
4.25-4.50(3H. m). 7.00-7.23(4H. m), 8.09(lH. s). 


78 


557 


Me 


6-Cl 


1,24(3H, s), 3.45(3H, s), 3.94(2H, s), 4.06(lH d 
J=14.4Hz). 4.18(1H. d, J=14.4Hz), 6.96(lH, d, J= 
8.4Hz), 7.06(1H. d. J=1.9H2X 7.16(1H, dd, J=1.9 
Hz, 8.4 Hz). 8.08(1H. s) 


69 


568 


Me 


6-CF3 


1.26(3H. s)» 3.51(3H, s), 3.95(1H, d, J=8.5Hz), 
4.03 (IH, d, J=8.5H2), 4.14<1H, d. J=14.3H2)! 
4.21(1H, d, J=14.3Hz). 7.13(1H, d, J=8.3Hz). 
7.31(1H. s). 7.48 (IH. d. J^S.SHz). 8.07(lH. s). 


61 


659 


Me 


5-Cl 


1.23(3H, 8), 3.47(3H, s). 3.9l(lH. d, J=14.8Hz), 
3.99 (IH, d, J=14.8Hz). 4.05(lH, d. J =14.0H2) 
4.17(1H, d, J=14.0Hz),.6.97{lH, d. J=8.4H2)! 
7.06(1H, d, J=1.9H2), 7.14(1H, dd. J=1.9Hz, 
8.4Hz). 8.07(1H. s). 


56 


560 


Me 


6-F 


1.24(3H, s), 3.46(3H. s), 3.90(1H, d, J=14.8Hz), 
3.97 (IH, d, J=14.8Hz), 4.06(lH, d, J=14.3Hz). 
4.17(1H, d, J=14.3H2), 6.7d-7.00(3H, m), 
8.08(1H. s). 


63 


561 


Et • 


6-Cl 


1.21(3H, s). 1.36(3H, t, J=7.2H2), 3.84-4.20(6H. 
m), 6.98aH, d. J=8.4Hz), 7.06(lH, d. J=1.8Hz), 
7.15 (IH. dd. J=1.8H2. 8.4H2). 8.08(1H. s). 


77 


562 


isopropyl 


6- CI 


1 24(31? ft) 1 '^"iCAW A 1— 7 rklT«•^ o tto/'otr \ 

±.^«ft\oxx» 6^, x.ooVDriy a, J— /.Uilz^, 3.93C2H, s), 
4.06 (IH. d. J=14.3H2). 4.17(1H, d, J=14.3Hz), 
4.55-4.75 (IH, m), 7.05(1H. s). 7.18(2H. a). 
8.09(1H. s). 


69 


563 


Me 


6-NMe2 . 


1.23(3H, s). 2.96(6H. e), 3.42(3H. s). 3.89(lH. d 
J=14.8Hz). 3.99(1H. d, J=14.8 Hz), 4.05(lH, d. 
J= 14.3 Hz). 4.16(1H. d. J=14.8Hz). 6.39(lH. d. 
J= 2.2Hz). 6.60(1H, dd, J=2.2Hz. 8.6Hz), 
6.92(1H. d. J=8.6Hz). 8.10(lH. s). 


Crude 


564 


n-hexyl 


6-Cl 


0.87(3H. t, J=6.9Hz), 1.16-1.39(9H. m). 1.64 - 
1.82 (2H. m). 3.80-3.93(4H. m), 4.05(lH, d. 
J=14.3H2). 4.17(1H, d, J=14.3Hz). 6.97(1H. d, 
J=8.4Hz). 7.06 (IH. d. J=1.8H2). 7.14(lH. dd. 
J=1.8Hz. 8.4Hz). 8.08 (IH. s). 


66 


565 


Me' 


6-C02Et 


1.25 (3H. s). 1.42 (3H. t, J=7.1H2), 3.50 (3H. s), 
3.93-4.11 (3H, m), 4.20 (IH, d, J=14.3Hz). 4.40 
(2H. q. J=7.1H2). 7.07 (iH, d, J=8.3Hz), 7.75 
(IH. d. J= 1.5Hz). 7.94 (IH. dd. J=1.5H2. 8.3Hz), 
8.07 (IH. s). 


48 



Example 566 

Preparation of l-methyl-3- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) -1, 3- 
dihydrobenzimidazol-2-one 

Using 1- [3~ (2-chloro-4-nitroimidazol-l-yl) -2 
hydroxy-2-methylpropyl] -3-methyl-l , 3-dihydro- 
benzimidazol-2-one prepared in Example 555 (1.23 g, 
3.37 mmol) gave l-methyl-3- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) -1,3- 
dihydrobenzimidazol-2-one (563 mg, yield 51%) as a 
white powder in the same manner as in Example 544. 
Melting point 203 . 2-204 . 4°C . 

Using corresponding starting materials gave 
compounds of Examples 567 to 576 in the same manner as 
in Example 566. 

Example 567 

1- (l-Tert-butoxycarbonylpiperidin-4-yl) -3- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) -1, 3- 
dihydrobenzimidazol-2-one 
Melting point 218-219. l^C. 
Example 568 

5-Chloro-l-methyl-3- (2-methyl-6-nitro-2 , 3-dihydrO'- 
imidazo [2, 1-b] oxazol-2-ylmethyl) -1, 3-dihydro- 
benzimidazol-2-one 

Melting point 261 . 9-265 . 4°C (decomposition). 
Example 569 

l-Methyl-3- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2, 1-- 
b] oxazol-2-ylmethyl) -5-trif luoromethyl-1, 3- 



dihydroben2imida2ol-2-one 
Melting point 232.4-234.7^0. 
Example 570 

6-Chloro-l-methyl-3- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxa2ol-2-ylniethyl) -1, 3-dihydro- 
benzimidazol-2-one 
Melting point 261 . 3-263 . 3*^0 . 
Example 571 

5-Fluoro-l-methyl-3- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) -1, 3-dihydro- 
benzimidazol-2-one 
' Melting point 244 . 2-249 . 8°C (decomposition). 
Example 572 

5~Chloro-l-ethyl-3~ (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2^ 1-b] oxazol-2-ylmethyl) -1, 3-dihydro- 
benzimidazol-2-one 
Melting point 240 . 9-245 . 6*^0 . 
Example 57 3 

5-Chloro-l-isopropyl-3- (2-methyl-6-nitro-2, 3-dihydi 
imidazo [2, 1-b] oxazol-2-ylmethyl) -1, 3-dihydro- 
benzimidazol-2-one 
Melting point 240 . 5-244 . 8^C . 
Example 57 4 

5-Dimetliylamino-l-methyl-3- (2-mettiyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxa2ol-2-ylmethyl ) -1, 3- 
dihydrobenzimida2ol-2-one 

Melting point 264 . 6-268 . 3°C (decomposition). 
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Example 575 

5-Chloro-l-' (n-hexyl) -3- (2-methyl-6-nitro-2, 3-dihydro~ 
imidazo [2, 1-b] oxa2ol-2-ylmethyl) -1, S-dihydro- 
ben2imidazol-2-one 
Melting point 168 . 1-169 . 3*^0 . 
Example 57 6 

5-Ethoxycarbonyl-l-methyl-3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -1, 3- 
dihydrobenzimidazol-2-one 
Melting point 265 . 8-266 . 7°C . 
Example 577 

Preparation of 1- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) -3-phenyl-l, 3-dihydro- 
benzimidazol-2-one 

Using 1- (2-methyloxiran-2-ylmethyl) -3-phenyl- 
1, 3-dihydrobenzimidazol-2-one (758 mg, 2.7 mmol) gave 
1- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -3-phenyl-l, 3-dihydrobenzimidazol-2-one (70 
mg, yield 13%) as a white powder in the same manner as 
in Example 200. 
Melting point 234 . 5-234 . 7°C . 

Using corresponding starting materials gave 
the compound of Example 578 in the same manner as in 
Example 57 7. 

Example 57 8 

1- (4-Fluorophenyl) -3- ( 2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) -1, 3-dihydro- 
benzimidazol-2-one 
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Melting point 254 . 1-254 . 7°C. 
Example 57 9 

Preparation of 1- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) - (3-piperidin-4-yl) -1, 3- 
dihydrobenzimidazol-2-one 

A mixture of 1- ( 1-tert-butoxycarbonyl- 
piperidin-4-yl) -3- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxa2ol-2-ylmethyl) -1, 3-dihydroben2imidazol-2-one 
prepared in Example 567 (371 mg, 0.74 mmol) , 
trif luoroacetic acid (1 ml) and methylene chloride (10 
ml) was stirred at room temperature for 2 hours. The 
reaction mixture was concentrated under reduced 
pressure. To the residue, a saturated sodium 
hydrogencarbonate solution, and the precipitates were 
filtered off. The precipitates were washed with water 
several times to afford 1- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) - (3-piperidin-4- 
yl) -1, 3-dihydrobenzimidazol-2-one (255 mg, yield 86%) 
as a light yellow powder. 

Melting point 192 . 3-198 . 8°C (decomposition). 
Example 580 

Preparation of benzyl 4- [ 3- ( 2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -2-oxo-2, 3- 
dihydrobenzimidazol-l-yl] piperidine-l-carboxylate 

To a mixture of 1- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) - (3-piperidin-4- 
yl) -1, 3-dihydrobenzimidazol-2-one prepared in Example 
579 (90 mg, 0.23 mmol) and methylene chloride (5 ml). 
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triethylamine (75 mg, 0.74 mraol) and benzyl chloro- 
formate (126 mg, 0.74 mmol) were added in this order 
with cooling on ice-bath followed by stirring at room 
temperature for 3 hours. The reaction mixture was 
washed with water, a saturated sodium hydrogencarbonat 
solution and a saturated saline solution in this order 
dried over magnesium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was purified by silica gel column chromato 
graphy (n-hexane/acetone = 1/1) to afford benzyl 4-[3- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -2-OXO-2, 3-dihydrobenzimidazol-l- 
yl]piperidine-l-carboxylate (25 mg, yield 21%) as a 
white powder. 

Melting point 181 . 7-184 . e^'C . 
Example 581 

Preparation of l-benzyl-3- [3- (2-chloro-4-nitroimidazol- 
1-yl) -2-hydroxy-2-methylpropyl] imidazolidin-2-one 

Using l-benzyl-3- (2-methyloxiran-2-ylmethyl) - 
imidazolidin-2-one (680 mg, 2.76 mmol) gave l-benzyl-3- 
[3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl] imidazolidin-2-one (580 mg, yield 59%) as 
a white powder in the same manner as in Example 541. 
^H-NMR (CDCI3) 5ppm: 

1.18 (3H, s), 3.17 - 3.54 (6H, m) , 4.07 (2H, s) , 4,37 
(2H, s), 7.17 - 7.40 (5H, m) , 8.13 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 582 to 587 shown in the following 
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table in the same manner as in Example 581. 



Table 21 

0 

V— l^^H^H-" 

CI 



Example 


K 

(solvent) 


*HNMR 6 


Yield 
(%) 


582 


'XK 

CDCl, 


1.19(3H. s), 3.16-3.52(6H, m), 4.06(2H, s). 4.33(2H, s), 
6.93-7.09(2H. m), 7.18-7.30(2H, m), 8.13(lH. s). 


43 


583 


CDCl, 


1.19(3H, s), 3.16-3.55(6H. m). 4.05(2H, s), 4.3l(2H, b), 
7.14 (2H. dd, J=2.0Hz. 8.6Hz), 7.46(2H, dd, J=2.0H2, 8,6 
Hz), 8.13 (IH, s). 


64 


584 


DMSO-d^ 


1.03(3H, s), 3.02-3.27(4H, m), 3.39-3.55(2H, m), 3.73(3H, 
s), 4.03(2H, s), 4.29(2H, s), 6.90(2H, d, J^S.SHz), 7.17(2H, 
d, J=8.6H2), 8.48(1H, s). 


69 


585 


DMSO-d« 


1,04(3H, s), 3.05-3.25(4H. m), 3.36-3.48(2H, m), 4.03(2H, 
s), 4.22(2H, s), 7.28(2H, d. J=8.3H2), 7.41(2H, d, J=8.3Hz), 
8.48(1H, s). 


60 


586 


CDC13 


1.16(3H ,s), 1.59-1.84(4H, m), 2.00-2.18(2H, m), 2.89-3.02 
(2H, m), 3.09-3.50(8H. m), 3.61-3.80(lH. m), 4,00(lH, d. J 
=14.3H2). 4.09(1H. d. J=14.3H2), 7.18-7.36(5H. m), 8.12 
(IH. s). 


Crude 


587 


DMSO-d« 


1.03(3H, s). 3.05-3.23(4H. m), 3.30-3.50(2H, m), 3.75(3H, 
s), 3.77(3H, s). 4.02(2H, s). 4.20(2H, s), 6.47(1H, dd, J= 
2.2H2, 8.3Hz). 6.56(1H, d , J=2.2H2), 7.06(1H, d, J=8.3Hz), 
8.48 (IH. s). 


58 



Example 588 

Preparation of l-benzyl-3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) imidazolidin-2- 
one 

Using l-benzyl-3- [3- (2-chloro-4-nitro- 
imidazol-l-yl) -2-hydroxy-2-methylpropyl] iinidazolidin-2- 
one prepared in Example 581 (580 mg, 1.47 mmol) gave 1- 
benzyl-3- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2 , 1- 
b] oxazol-2-ylmethyl) imidazolidin-2-one (395 mg, yield 
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75%) as a white powder in the same manner as in Exampl 
544 . 

Melting point 180 . 2-180 . g^'C . 

Using corresponding starting materials gave 
compounds of Examples 58 9 to 594 in the same manner as 
in Example 588. 

Example 58 9 

1- (4-Fluorobenzyl) -3- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) imidazolidin-2-one 
Melting point 182 . 5-183 . 3°C . 
Example 590 

1- (4-Bromobenzyl) -3- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) imidazolidin-2-one 
Melting point 205 . 7-208 . 1°C - 
Example 591 

1- (4-Methoxybenzyl) -3- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) imidazolidin-2-one 
Melting point 158 . 6-160 . 5°C . 
Example 592 

1- (4-Chlorobenzyl) -3- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) imidazolidin-2-one 
Melting point 208 . 7-209 . 8°C - 
Example 5 93 

1- (l-Benzylpiperidin-4-yl) -3- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) imidazolidin-2- 
one 

^H-NMR (CDCI3) 5ppm: 

1.41 - 1.72 (7H, m), 1.97 - 2.10 (2H, m) , 2.88 - 2.95 
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{2H, m), 3.08 - 3.30 (4H, m) , 3.43 - 3.70 (4H, m) , 3.81 
(IH, d, J = 15.0 Hz), 3.91 (IH, d, J = 10.3 Hz), 4.51 
(IH, d, J = 10.3 Hz), 7.13 - 7.31 (5H, m) , 7.47 (IH, 
s) . 

Example 594 

1- (2, 4-Dimethoxybenzyl) -3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) imidazolidin-2- 
one 

Melting point 175-175. 4°C. 

Example 5 95 

Preparation of 1- (2-methyl-6-nitro-2 , 3-dihydroimida20- 
[2, 1-b] oxazol-2-ylmethyl) -3-phenylimidazolidin-2-one 

Using 1- (2--methyloxiran-2-ylmethyl ) -3- 
phenylimidazolidin-2-one (300 mg, 1.29 mmol) gave l-(2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -3-phenylimidazolidin-2-one (59 mg, yield 26%) 
as a white powder in the same manner as in Example 200. 
Melting point 194.8-197.4^0. 
Example 596 

Preparation of 1- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) imidazolidin-2-one 

A mixture of 1- (2, 4-dimethoxybenzyl) -3- (2- 
methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) imidazolidin-2-one prepared in Example 594 
(100 mg, 0-24 mmol), trif luoroacetic acid (2 ml) and 
methylene chloride (2 ml) was stirred at room 
temperature for 1 hour. To the reaction mixture, a 
saturated sodium hydrogencarbonate solution was added 
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for neutralization. The resulting solution was 
extracted with methylene chloride. The organic phase 
was dried over sodium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was treated with diethyl ether to afford 1- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2 , 1-b] oxazol-2- 
ylmethyl) imida2olidin-2-one (50 mg, yield 78%) as a 
white powder. 

Melting point 224 . 8-229 . l^'C (decomposition). 
Example 597 

Preparation of 3- (2~methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) oxazolidin-2-one 

A mixture of 3- (2-methyloxiran-2-ylmethyl) - 
oxazolidin-2--one (2.87 g, 18.23 mmol), 2-chloro-4- 
nitro-lH-imidazole (2.7 g, 18.23 mmol), sodium acetate 
(1.64 g, 20.05 mmol) and ethanol (30 ml) was stirred 
under reflux for 10 hours. The reaction mixture was 
allowed to return to room temperature and concentrated 
under reduced pressure. To the residue, methylene 
chloride was added, and the resulting solution was 
washed with water, a saturated sodium hydrogencarbonate 
solution and a saturated saline solution in this order, 
dried over magnesium sulfate and then filtered. The 
filtrate was concentrated under reduced pressure, and 
the residue was dissolved in 1,4-dioxane (50 ml). To 
the solution, sodium hydride (610 mg, 15.25 mmol) was 
added followed by stirring under reflux overnight. The 
reaction mixture was allowed to return to room 
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temperature and concentrated under reduced pressure. 
To the residue, water was added, and the solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
5 The filtrate was concentrated under reduced pressure, 
and the residue was purified by silica gel column 
chromatography (methylene chloride /methanol = 20/1) to 
afford 3- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) oxazolidin-2-one (1.54 g, yield 
10 40%) as a white powder. 
^H-NMR (DMSO-de) Sppm: 

1.59 (3H, s), 3.46 - 3.71 (4H, m) , 4.11 4.30 (4H, m) , 
8.15 (IH, s) . 

Example 598 

15 Preparation of 5-azidomethyl-3- [3- (2-chloro-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] - 
oxazolidin-2-one 

A mixture of 2-chloro-4-nitro-lH-imidazole 
(350 mg, 2.37 mmol) , 5-azidomethyl-3- (2-methyloxiran-2- 

20 ylmethyl) oxazolidin-2-one (500 mg, 2.37 mmol) , sodium 
acetate (214 mg, 2.61 mmol) and ethanol (5 ml) was 
stirred at 10°C for 8 hours. The reaction mixture was 
allowed to return to room temperature and concentrated 
under reduced pressure. To the residue, water was 

25 added, and the solution was extracted with methylene 
chloride. The organic phase was dried over sodium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
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was purified by silica gel column chromatography (n- 
hexane/ethyl acetate = 1/2) to afford S-azidomethyl-S- 
[3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl] oxazolidin-2-one (640 mg, yield 75%) as a 
light yellow oil. 
^H-NMR (CDCI3) 8ppm: 

1.23 (3H, s), 3.17 - 3.35 (2H, m) , 3.43 - 3.61 (2H, m) , 
3.67 - 3.84 (2H, m) , 4.01 - 4.16 (2H, m) , 4.68 - 4.81 
(IH, m) , 8.04 (IH, s) . 

Example 599 

Preparation of 5-azidomethyl-3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) oxazolidin-2-one 
5-Azidomethyl-3- [3- (2-chloro-4-nitroimidazol- 
1-yl) -2-hydroxy-2-methylpropyl] oxazolidin-2-one 
prepared in Example 598 (1 q, 2.78 mmol) was dissolved 
in 1,4-dioxane (10 ml). To the solution, sodium 
hydride (130 mg, 3.25 mmol) was added followed by 
stirring at 80°C for 4 hours. The reaction mixture was 
allowed to return to room temperature and added water. 
The resulting solution was concentrated under reduced 
pressure. To the residue, water was added, and the 
solution was extracted with methylene chloride. The 
organic phase was dried over sodium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/ethyl acetate 
= 20/1) to afford 5-azidomethyl-3- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) oxazolidin- 
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2-one (46 mg, yield 5%) as a light brown powder. 
MS 323 (M"") 

Example 600 

Preparation of 1- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -1, 4-dihydrobenzo [d] [1, 3] oxazin- 
2-one 

Using 1- (2-methyloxiran-2-ylinethyl ) -1^ 4- 
dihydrobenzo [d] [1^ 3] oxazin-2-one (5.13 g, 23.04 mmol) 
gave 1- [3- (2-chloro-4-nitroimidazol-l-yl ) -2-hydroxy-2- 
methylpropyl] -1, 4-dihydrobenzo [d] [1, 3] oxazin-2-one 
(1.54 g, yield 36%) as a light yellow oil in the same 
manner as in Example 541. 
^H-NMR (CDCI3) 8ppm: 

1.23 (3H, s), 3.96 (IH, br) , 4.04 - 4.20 {4H, m) , 5.28 
(2H, s), 7.00 - 7.07 (IH, m) , 7.11 - 7.24 (2H, m) , 7.30 
- 7.43 (IH, m) , 8.07 (IH, s) . 

Example 601 

Preparation of 1- {2-methyl-6-nitro-2, 3-dihydroimidazO" 
[2, 1-b] oxazol-2-ylmethyl) -1, 4-dihydrobenzo [d] [1, 3] - 
oxazin-2-one 

Using 1- [3- (2-chloro-4-nitroimidazol-l-yl ) -2- 
hydroxy-2-methylpropyl] -1, 4-dihydrobenzo [d] [1, 3]oxazin- 
2-one prepared in Example 600 (1.54 g, 4.20 mmol) gave 
1- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl-1, 4-dihydrobenzo [d] [ 1 , 3 ] oxazin-2-one (0.58 g, 
yield 42%) as a light tan solid in the same manner as 
in Example 54 4. 
Melting point 230-231°C. 
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Example 602 

Preparation of 1- [3- (2-chloro-4-nitroimida2ol-l-yl) -2- 
hydroxy-2-methylpropyl] -3, 3-dif luoro-1, 3-dihydroindol- 
2-one 

5 Using 3, 3-dif luoro-1- (2-methyloxiran-2-yl- 

methyl) -1, 3-dihydroindol-2-one (1.14 g, 4.76 mmol) gave 
1- [3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl] -3, 3-dif luoro-1, 3'-dihydroindol-2-one (968 
mg, yield 53%) as a white powder in the same manner as 
10 in Example 541. 

^H-NMR (DMSO-dg) 8ppm: 

1-09 (3H, s), 3.73 (IH, d, J = 14.5 Hz), 3.87 (IH, d, J 
= 14.5 Hz), 4.13 (IH, d, J = 14.4 Hz), 4.21 (IH, d, J = 
14.4 Hz), 5.39 (IH, s), 7.20 - 7.26 (IH, m) , 7.33 - 
15 7.37 (IH, m) , 7.57 - 7.64 (IH, m) , 7.67 - 7.71. (IH, 
m) . 

Using corresponding starting materials gave 
compounds of Examples 603 and 604 shown in the 
following table in the same manner as in Example 602. 

Table 22 




Example 


R 


>HNMR(CDCh) 6 


603 


Me 


1.21(3H. s). I.38(6H. s), 3.77(lH, d. J=14.8H2), 3.87(1H. d, J=14.8H2), 
4.06 (IH, d, J=14.3H2). 4.15(1H. d. J=14.3H2), 6.91(1H. d. J=7.7H2), 
7.02-7.31 (3H. m). 8.07(1H. s). 


604 


H 


1.24(3H, s), 3.64(2H, s), 3.79(lH, d, J=14.8H2), 3.89(lH. d, J=14.8H2), 
4.09 (IH, d, J=14.3H2), 4.19(1H, d, J=14.3H2). 6.93(lH. d. J=7.7H2). 
7.12(1H. d. J=7.5H2). 7.25-7.35(2H. m). 8.07(1H. s). 
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Example 605 

Preparation of 3, 3-dif luoro-1- (2-methyl-6-~nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -1, 3- 
dihydroindol-2-one 

Using 1- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -3, 3-dif luoro-1, 3-dihydroindol- 
2-one prepared in Example 602 (903 mg, 2.34 mmol) gave 
3, 3-dif luoro-1- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) -1, 3- 
dihydroindol-2-one (77 mg, yield 9%) as a white powder 
in the same manner as in Example 544, 
Melting point 202-206°C. 

Using corresponding starting materials gave 
the compound of Example 60 6 in the same manner as in 
Example 605. 

Example 60 6 

3, 3-Dimethyl-l- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) -1, 3-dihydroindol-2-one 
^H-NMR (DMSO-dg) 5ppm: 

1-25 (3H, s), 1.37 (3H, s) , 1.78 (3H, s), 3.96 (IH, d, 
J = 15.1 Hz) r 4.00 (IH, d, J = 10.7 Hz), 4.22 (IH, d, J 
= 15.1 Hz), 4.57 (IH, d, J = 10.7 Hz), 7.04 - 7.17 (3H, 
m) ,. 7.24 - 7.31 (IH, m) , 7.44 (IH, s) . 
Example 607 

Preparation of 1- (2-chloro-4-nitroimidazol-l-yl) -4- ( 1- 
ethyl-lH-tetrazol-5-yl) -2-methylbutan-2-ol 

Using l-ethyl-5- [2- (2-methyloxiran-2-yl) - 
ethyl] -IH-tetrazol (1.04 g, 5.59 mmol) gave l-(2- 
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chloro-4-nitroimidazol-l-yl) -4- ( l-ethyl-lH-tetrazol-5- 
yl) -2-methylbutan-2-ol (1.15 g, yield 69%) as a light 
yellow oil in the same manner as in Example 541. 
^H-NMR (CDCI3) 8ppm: 
5 1.29 (3H, s), 1.56 (3H, t, J = 7.3 Hz), 2.04 - 2.22 
(2H, m), 2.91 - 3.11 (2H, m) , 4.10 (2H, s) , 4.24 (IH, 
. br) , 4.34 (2H, q, J = 7.3 Hz), 8.09 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 608 and 60 9 shown in the follow- 
10 ing table in the same manner as in Example 607. 

Table 23 




Exainple- 


R 


*HNMR(CDCU <5 


Yield(%) 


608 


H 


1,26(3H, s), 2.02-2.08(2H. m), 2.96-3. 17(2H, m), 3.80(lH. 
s), 4.04(2H, s\ 7.42-7.46(2H, xn). 7.60-7.62(3H. m\ 8.03(lH. 
s). 


60 


609 


CI 


1.26(3H, s), 2.08-2.12(2H, m), 2.96-3.15(2H, m), 3.85(lH, s), 
4.07(s,2HX 7.40-7.44(2H. m). 7,56-7.6l{2H. m). 8.04(lH. s).- 


66 



Example 610 

Preparation of 2- [2- ( l-ethyl-lH-tetrazol-5-yl) ethyl] -2- 
methyl-6-nitro-2, 3-dihydroimida20 [2, 1-b] oxazole 

Using 1- (2-chloro-4-nitroimidazol-l-yl) -4- (1- 
15 ethyl-lH-tetra2ol-5-yl) -2-methylbutan-2-ol prepared in 
Example 607 (1.15 g, 3.49 mmol) gave 2- [2- ( 1-ethyl-lH- 
tetrazol-5-yl) ethyl] -2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazole (68 mg, yield 7%) as a 



1130 

light yellow powder in the same manner as in Example 
544 . 

Melting point 135-137°C. 

Using corresponding starting materials gave 
compounds of Examples 611 and 612 in the same manner a 
in Example 610. 

Example 611 

2-Methyl-6-nitro-2- [2- ( l-phenyl-lH-tetrazol-5- 
yl) ethyl] -2, 3-dihydroimidazo [2, l~b] oxazole 
Melting point 158-159°C. 

Example 612 

2- { 2- [ 1- ( 4-Chlorophenyl ) -lH-tetrazol-5-yl ] ethyl } -2- 
methyl-6-nitro-2^ 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 198-200°C. 

Example 613 

Preparation of 3- [2- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-yl) ethyl] -5- (4-trif luoromethyl- 
benzylidene) thiazolidine-2 , 4-dione 

Using 2- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-yl) ethyl methanesulf onate prepared in 
Example 42 (280 mg, 0.96 mmol) and 5- ( 4-trif luoro- 
methylbenzylidene) thiazolidine-2, 4-dione (320 mg, 1.17 
mmol) gave 3- [2- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-yl) ethyl] -5- (4- 
trif luoromethylbenzylidene) thiazolidine-2 , 4-dione (260 
mg, yield 58%) as a light yellow powder in the same 
manner as in Example 537. 
Melting point 257-258. 5°C. 
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Example 614 

Preparation of 1- [3- (2-chloro-4-nitroimidazol-l-yl ) -2- 
hydroxy-2-methylpropyl ] pyrrolidine-2 , 5-dione 
5 Using 1- (2-methyloxiran-2-ylmethyl ) - 

pyrrolidine-2, 5-dione (1.96 g, 11 mmol) gave l-[3-(2- 
chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl] pyrrolidine-2, 5-dione (589 mg, yield 16%) 
as a white powder in the same manner as in Example 541. 

10 ^H-NMR (DMSO-de) 5ppm: 

0.96 (3H, s), 2.68 (4H, s) , 3.48 (2H, s), 4.02 (2H, s) , 
5.19 (IH, s) , 8.34 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 615 and 616 shown in the 

15 following table in the same manner as in Example 614. 

Table 24 



OH 

"5 " 



Example 


R 


'HNMR S (CDCU 


Yield 
(%) 


615 




1.21(3H. s), 3.48(1H. s). 3.79(lH. d, J=14.6Hz) 
3.90(1H. d. J=14.6Hz). 4.01(lH, d. J=14.9Hz), 4.16(1H. 
d, J=14.9Hz), 7.75-7.93(4H. m), 8.06(lH, s). • 


71 


616 




1.21(3H, s). 4.09aH. d, J=14.4Hz). 4.18(lH d 
J=14.4Hz), 4.05(1H. d. J=14.3H2), 4.15(lH, d' 
J=14.3H2). 4.42(1H, d. J=14.0H2). 4.49(lH. d 
J=14.0Hz). 7.60-7.74(2H. m). 7.81-8.12 (2H. m). 


55 
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Example 617 

Preparation of 1~ (2-methyl-6~nitro-2, 3-dihydroimidazo~ 
[2, 1-b] oxazol-2-ylmethyl)pyrrolidine-2, 5-dione 

Using 1- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl ] pyrrolidine-2 , 5-dione prepared 
in Example 614 (589 mg, 1.86 mmol) gave 1- {2-'methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 

ylmethyl) pyrrolidine-2, 5-dione (232 mg, yield 34%) as a 
white powder in the same manner as in Example 544. 
Melting point 202 . 5-203 . 4°C . 

Using corresponding starting materials gave 
compounds of Examples 618 and 619 in the same manner as 
in Example 617. 

Example 618 

2- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) isoindole-1, 3-dione 
Melting point 264 . 6-268 . 3°C. 

Example 619 

2- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) -1, 1-dioxo-l, 2-dihydro [d] benzothiazol-3-one 
Melting point 243-245*^0 (decomposition) . 
Example 620 

Preparation of 1- (2-chloro-4-nitroimidazol-l-yl) -2- 

(pyridin-3-yl) -propan-2-ol 

Using 3- (2-methyloxiran-2-yl ) pyridine (7.4 g, 
54.75 mmol) gave 1- (2-chloro-4-nitroimidazol-l-yl) -2- 

(pyridin-3-yl) propan-2-ol (3.3 g, yield 24%) as a white 
powder in the same manner as in Example 541. 
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^H-NMR (CDCI3) 5ppm: 

1.65 (3H, s), 4.19 (IH, d, J = 14.2 Hz), 4.27 (IH, d, 
= 14.2 Hz), 5.82 (IH, s), 7.24 - 7.30 (IH, m) , 7.68 - 
7.72 (IH, m) , 8.50 - 8.53 (IH, m) , 8.68 (IH, d, J = 2. 
Hz) . 

Example 621 

Preparation of 2-methyl-6-nitro-2- (pyridin-3-yl) -2, 3- 
dihydroimidazo [2, 1-b] oxazole 

Using 1- (2-chloro-4-nitroimidazol-l-yl ) -2- 
(pyridin-3-yl)propan-2-ol prepared in Example 620 (3.3 
g, 11.7 mmol) gave 2-methyl-6-nitro-2- (pyridin-3-yl) - 
2, 3-dihydroimidazo [2, 1-b] oxazole (1.8 g, yield 63%) as 
a light brown powder in the same manner as in Example 
544. 

Melting point 212-214^^0. 

Example 622 

Preparation of 2-methyl-6-nitro-2- ( l-oxypyridin-3-yl) - 
2, 3-dihydroimidazo [2, 1-b] oxazole 

To a mixture of 2-methyl-6-nitro-2- (pyridin- 
3-yl) -2, 3-dihydroimidazo [2, 1-b] oxazole prepared in 
Example 621 (800 mg, 3.3 mmol) and methylene chloride 
(25 ml), m-chloroperbenzoic acid (1 g, 4.06 mmol) was 
added with cooling on ice-bath followed by stirring at 
room temperature overnight. The reaction mixture was 
filtered, and the filtrate was washed with a 20% 
aqueous sodium sulfite solution, a saturated sodium 
hydrogencarbonate solution and a saturated saline 
solution in this order, dried over magnesium sulfate 



and then filtered. The filtrate was concentrated under 
reduced pressure to afford 2-methyl-6~nitro-2- ( 1- 
oxypyridin-3-yl ) -2 , 3-dihydroimidazo [ 2 , 1-b] oxazole (330 
mg, 39%) as a white powder. 
^H-NMR (DMSO-dg) 5ppm: 

1.92 (3H, s), 4.51 (2H, s), 7.42 - 7.53 (2H, m) , 8.14 
(IH, s), 8.20 - 8.24 (IH, m) , 8.42 (IH, s) . 
Example 523 

Preparation of 1- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) pieridin-4-one 

Using 1- (2-methyloxiran-2-ylmethyl) piperidin- 
4-one (2.2 q, 13 mmol) gave 1- {2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperidin-4-one 
(50 mg, yield 1%) as a light yellow powder in the same 
manner as in Example 597. 
Melting point 124-126°C. . 

Example 62 4 

Preparation of 4- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -1- ( 4-trif luoromethylbenzyl) - 
piperazin-2-one 

Using 4- (2-methyloxiran-2-ylmethyl) -1- (4- 
trif luoromethylbenzyl) piperazin-2-one (1.6 g, 4.9 mmol) 
gave 4- [3- (2-chloro-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl] -1- (4-trif luoromethylbenzyl) piperazin-2- 
one (1 g, yield 43%) as a light yellow powder in the 
same manner as in Example 541. 
^H-NMR (CDCI3) Sppm: 

1-18 (3H, s), 2.45 (IH, d, J = 13.9 Hz), 2.57 (IH, d, J 
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= 13.9 Hz), 2.72 - 2.98 (2H, m) , 3.19 - 3.44 (3H, m) , 
3.55 (IH, d, J = 16.5 Hz) , 4.00 (IH, d, J = 14.3 Hz) , 
4.10 (IH, d, J = 14.3 Hz), 4.64 (2H, s) , 7.37 (2H, d, J 
= 8.2 Hz), 7.61 (2H, d, J = 8.2 Hz), 8.02 (IH, s) . 

Using corresponding starting materials gave 
the compound of Example 625 in the same manner as in 
Example 624. 

Example 62 5 

l-Tert-butyl-4- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] piperazin-2-one 
^H-NMR (CDCI3) 5ppm: 

1.16 (3H, s), 1.44 (9H, s) , 2.41 (IH, d, J = 13.8 Hz), 
2.51 (IH, d, J = 13.8 Hz), 2.65 - 2.88 (3H, m) , 2.93 - 
3.09 (IH, m) , 3.12 - 3.28 (2H, m) , 3.99 (IH, d, J = 
14-3 Hz), 4.08 (IH, d, J = 14.3 Hz), 8.05 (IH, s). 
Example 626 

Preparation of 4- (2-methyl-6-nitro-2, 3-dihydroimida2o- 
[2, 1-b] oxazol-2-ylmethyl) -1- (4-trif luoromethylbenzyl) - 
piperazin-2-one 

Using 4- [3- (2-chloro-4-nitroimidazol-l-yl) -2- 
hydroxy-2-methylpropyl] -1- ( 4-trif luoromethylbenzyl ) - 
piperazin-2-one prepared in Example 624 (1 g, 2.1 mmol) 
gave 4- (2-methyl-6-nitro-2 , 3-dihydroimidazo [2,1- 
b] oxazol-2-ylmethyl) -1- (4- 

trif luoromethylbenzyl) piperazin-2-one (206 mg, yield 
22%) as a light yellow powder in the same manner as in 
Example 54 4. 
Melting point 88-93''C. 



Using corresponding starting materials gave 
the compound of Example 627 in the same manner as in 
Example 626. 

Example 627 

l-Tert-butyl-4- (2-methyl-6-nitro-2, 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) piperazin-2-one 
Melting point 193-194°C. 

Example 62 8 

Preparation of l-tert-butyl-4- [2- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-yl) ethyl] piperazin-2-one 

A mixture of 2- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-yl) ethyl methanesulf onate 
prepared in Example 42 (290 mg, 1 mmol) , 1-tert- 
butylpiperazin-2-one hydrochloride (200 mg, 1.28 mmol) , 
triethylamine (242 mg, 2.39 mmol) , potassium iodide 
(250 mg, 1.5 mmol) and DMF (3 ml) was stirred at 70°C 
for 4 hours. The reaction mixture was allowed to 
return to room temperature. To the solution, water was 
added, and the resulting solution was extracted with 
ethyl acetate twice. The organic phases. were combined, 
washed with water twice and a saturated saline 
solution, dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
20/1) to afford l-tert-butyl-4- [2- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-yl) ethyl] piperazin-2- 
one (27 mg, yield 8%) as a white powder. 



Melting point 153--154°C. 

Using corresponding starting materials gave 
the compound of Example 62 9 in the same manner as in 
Example 628. 

Example 62 9 

4- [2- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol- 
2-yl) ethyl] -l-phenylpiperazin-2-one 
Melting point 199-202°C (decomposition) . 
Example 630 

Preparation of l-tert-butyl-4- [3- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-yl) propyl] piperazin-2-one 
Using 3- (2-methyl-6-nitro-2, 3-dihydroimidazo- 

[2, 1-b] oxazol-2-yl) propyl methanesulf onate prepared in 
Example 39 (300 mg, 0.98 mmol) gave l-tert-butyl-4- [3- 

(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
yl) propyl] piperazin-2-one (150 mg, yield 42%) as a 
white powder in the same manner as in Example 62 8. 
Melting point 147-149°C (decomposition) . 
Example 631 

Preparation of 1- (benzimidazol-l-yl ) -3- (2-chloro-4- 
nitroimidazol-l-yl ) -2-methylpropan-2-ol 

Using 1- (2~methyloxiran-2-ylmethyl ) -IH- 
benzimidazole (350 mg, 1.86 mmol) gave 1- (benzimidazol- 
l-yl) -3- (2-chloro-4-nitroimidazol-l-yl) -2-methylpropan- 
2-ol (135 mg, yield 22%) as a white powder in the same 
manner as in Example 541, 
^H-NMR (DMSO-dg) 5ppm: 

0.99 (3H, s), 4.06 (IH, d, J = 14.2 Hz), 4.23 - 4.45 
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{3H, m), 5.44 (IH, s) , 7.14 - 7.32 (2h/ m) , 7.57 - 1.1 
(2H, m) , 8.15 (IH, s), 8.36 (IH, s) - 

Using corresponding starting materials gave 
the compound of Example 632 in the same manner as in 
Example 631. 

Example 632 

1- (Imidazol-l-yl) -3- (2-chloro-4-nitroimidazol-l-yl) -2- 

methylpropan-2-ol 

^H-NMR (CDCI3) 5ppm: 

1.19 (3H, s), 3.86 - 4.05 (3H, m) , 4.13 (IH, d, J = 
14.2 Hz), 6.87 (IH, s) , 6.89 (IH, s) , 7.47 (IH, s), 
8.08 (IH, s) . 

Example 633 

Preparation of 1- (2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2, 1-b] oxazol-2-ylmethyl) -IH-benzimidazole 

Using 1- (benzimidazol-l-yl ) -3- (2-chloro-4- 
nitroimidazol-l-yl) -2-methylpropan-2-ol prepared in 
Example 631 (135 mg, 0.4 mmol) gave 1- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) -IH- 
benzimidazole (72 mg, yield 60%) as a white powder in 
the same manner as in Example 544. 
Melting point 250 . 3-251 . 9°C (decomposition). 

Using corresponding starting materials gave 
the compound of Example 634 in the same manner as in 
Example 633. 

Example 634 

1- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
ylmethyl) imidazole 



1139 

Melting point 245 . 5-247 . 8°C. 

Example 635 

Preparation of (S) -1- (2-chloro-4-nitroimidazol-l-yl) -3- 
(3, 4-dihydro-2H-quinolin-l-yl) -2-methylpropan-2-ol 

A mixture of (R) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) ~4-nitroimidazole prepared in Example 12 
(100 mg, 0.46 ramol) , 1. 2, 3, 4-tetrahydroquinoline (122 
mg, 0.92 mmol) and DMF (1 ml) was stirred at 8 0*^0 for 8 
hours. The reaction mixture was allowed to return to 
room temperature. To the solution, water was added, 
and the resulting solution was extracted with ethyl 
acetate twice. The organic phases were combined, 
washed with water twice and a saturated saline 
solution, dried over magnesium sulfate and then 
filtered. The filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (n-hexane/ethyl acetate = 1/1) to 
afford (S) -1- (2-chloro~4-nitroimidazol-l-yl) -3- (3, 4- 
dihydro-2H-quinolin-l-yl) -2-methylpropan-2-ol (134 mg, 
yield 83%) as an orange oil. 
^H-NMR (CDCI3) 6ppm: 

1.24 (3H, s), 1.94 - 2.04 (2H, m) , 2.39 (IH, m) , 2.79 - 
2.85 (2H, m), 3.27 - 3.42 (4H, m) , 6.66 - 6.72 (2H, m) , 
6.97 - 7.08 (2H, m) , 8.04 (IH, s) . 

Using corresponding starting materials gave 
compounds of Examples 636 to 638 shown in the following 
table in the same manner as in Example 635. 
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Table 25 



I OH 



Exainple 


R 


*HNMR 6 (CDCU 


Yield 
(%) 


636 




1.18(3H, s), 2.51{1H, d, J=13.9Hz). 2.66{1H, d, J=13.9Hz), 
2.82-2.98(4H. m), 3.76(lH, d, J=14.9Hz). 3.88(lH. d. J= 
14.9H2). 4.03(2H. s). 7.00(lH, dd, J=2.3Hz, 7.7Hz), 7.06- 
7.20 (3H. m). 8.0l(lH. s). 


87 


637 


■CO 


1.20(3H, s), 2.55(1H, d, J=13.8Hz). 2.7l(lH, d, J = 13.8H2), 
3.81(1H, d. J=14.8H2), 3.91(1H, d, J=:14.8Hz), 4.05(4H, s), 
7.10-7.23(4H, m). 8.00(lH, e). 


93 


638 




l.lKSH. e). 1.67-1.78(4H, m). 2.37(1H. d, J=14.0H2). 2.51 
(IH, d. J=14.0Hz), 2.57-2.82(4H, m), 3.69(lH, s), 3.95(4H, 
s)» 3.99(2H, s). 8.06(1H. s). 


100 



Example 63 9 

Preparation of (S) -1- (2-methyl-6-nitro-2, 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl) -1^2, 3, 4-tetrahydro- 
5 quinoline 

Using (S) -1- (2-chloro-4-nitroimidazol-l-yl) - 
3- (3, 4-dihydro-2H-quinolin-l-yl) -2-methylpropan-2-ol 
prepared in Example 635 (134 mg, 0.38 ramol) gave (S)-l- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
10 ylmethyl) -1,2, 3, 4-tetrahydroquinoline (64 mg, 54%) as a 
white powder in the same manner as in Example 393. 
Melting point 168-172°C. 

Using corresponding starting materials gave 
compounds of Examples 64 0 to 642 in the same manner as 
15 in Example 639. 

Example 640 

(S) -2- (2-Methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 



b] oxa2ol-2-ylmethyl) -1,2, 3, 4-tetrahydroisoquinoline 
Melting point 153-155. 3°C. 
Example 641 

(S) -2- (2-Methyl-6-nitro-2, 3-dihydroimidazo[2, 1- 
b] oxazol-2-ylmethyl) -2, 3-dihydro-lH-isoindole 

^H-NMR (CDCI3) 5ppm: 

1.68 (3H, s), 3.01 (IH, d, J = 14.5 Hz), 3.24 (IH, d, J 
= 14.5 Hz), 3-92 (IH, d, J = 9.6 Hz), 4.08 (4H, s), 
4.50 (IH, d, J = 9.6 Hz), 7.13 - 7.21 (4H, m) , 7.50 
(IH, s) . 

Example 642 

(S) -8- (2-Methyl-6-nitro-2, 3-dihydroimidazo[2, 1- 
b] oxazol-2-ylmethyl) -1, 4-dioxa-8-azaspiro [ 4 , 5] decane 
Melting point 166 . 5-168 . 2''C . 
Example 64 3 

Preparation of (2S) -methyl-6-nitro-2- [ (2S) - (4- 

trif luoromethoxyphenoxymethyl ) pyrrolidin-l-ylmethyl ] - 

2, 3-dihydroimidazo [2 , 1-b] oxazole 

A mixture of (R) -2-chloro-l- (2-methyloxiran- 
2-ylmethyl) -4-nitroimidazole prepared in Example 12 
(645 mg, 2.97 mmol) , (S) -2- (4-trif luoromethoxyphenoxy- 
methyl ) pyrrolidine (930 mg, 3.56 mmol) and DMF (15 ml) 
was stirred at 80°C for 8 hours. To the reaction 
mixture, sodium hydride (154 mg, 3.8 6 mmol) was added 
followed by stirring for 1 hour with cooling on ice- 
bath. The reaction mixture was poured into ice-water, 
and the mixture was extracted with ethyl acetate twice. 
The organic phases were combined, washed with water 



twice and a saturated saline solution, dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride) and recrystallized from methylene 
chloride-isopropyl ether to afford ( 2S ) -methyl-6-nitro- 
2- [ (2S) - (4-trif luoromethoxyphenoxymethyl) pyrrolidin-1- 
ylmethyl]-2, 3-dihydroimidazo[2, l-b]oxazole (505 mg, 
yield 41%) as a white powder. 
^H-NMR (CDCI3) 6ppm: 

1.42 - 1.52 (IH, m), 1.59 (3H, s), 1.61 - 1.79 (2H, m) , 
1.87 - 1.99 (IH, m), .2.50 - 2.61 (IH, m) , 3.03 - 3.17 
(2H, m), 3.06 (IH, d, J = 14.7 Hz), 3.20 (IH, d, J = 
14.7 Hz), 3.72 - 3.79 (2H, m) , 3.92 (IH, dd, J = 9.2 
Hz, 3.7 Hz), 4.58 (IH,. d, J = 9.5 Hz), 6.80 - 6.88 (2H, 
m) , 7.15 - 7.19 (IH, m) , 7.42 (IH, s) . 
Example 64 4 

Preparation of tert-butyl 4- [3- (2-chloro-4-nitro- 
imidazol-l-yl) -2-hydroxy-2-methylpropyl ] homopiperazine- 
1-carboxylate 

A mixture of 2-chloro-4-nitro-lH-imidazole 
(8.39 g, 56.88 mmol) , tert-butyl 4- (2-methyloxiran-2- 
ylmethyl) homopiperazine-l-carboxylate (15.38 g, 56.88 
mmol) and sodium acetate (5.13 g, 62.57 mmol) in 1- 
propanol (100 ml) was stirred under reflux for 10 
hours. The reaction mixture was allowed to return to 
room temperature and then concentrated under reduced 
pressure. The residue was dissolved in methylene 



chloride. The solution was washed with water, dried 
over sodium sulfate and then filtered. The filtrate 
was concentrated under reduced pressure, and the 
residue was purified by silica gel column 
chromatography (methylene chloride/ethyl acetate = 5/1) 
to afford tert-butyl 4- [3- (2-chloro~4-nitroimidazol-l- 
yl) -2-hydroxy-2-methylpropyl] homopiperazine-l- 
carboxylate (6.25 g, yield 27%) as. a reddish yellow 
oil . 

^H~NMR (CDCI3) 5ppm: 

1.14 (3H, s), 1.48 (9H, s) , 1.69 - 1.90 {2H, m) , 2.40 - 
2.55 (IH, m), 2.66 (IH, d, J = 14.1 Hz), 2.75 - 2.98 
(5H, m) , 3.30 - 3.59 (4H, m) , 3.96 (2H, s) , 8.06 (IH, 
s) . 

Example 64 5 

Preparation of tert-butyl 4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) homopiperazin-1- 
carboxylate 

Using tert-butyl 4- [3- (2-chloro-4-nitro- 
imidazol-l-yl) -2-hydroxy-2-methylpropyl] homopiperazine- 
1-carboxylate prepared in Example 644 (6.25 g, 14.96 
mmol) gave tert-butyl 4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) homopiperazine- 
1-carboxylate (3.07 g, yield 54%) as a white powder in 
the same manner as in Example 544. 
^H-NMR (CDCI3) 5ppm: 

1.47 (9H, s), 1.59 (3H, s), 1.68 - 1.79 (2H, m) , 2.63 - 
2.90 (5H, m), 3.06 (IH, d, J = 15.1 Hz), 3.25 - 3.50 



{4H, m) , 3.91 (IH, d, J = 9.7 Hz), 4.33 (IH, d, J = 9.7 
Hz) , 7.54 (IH, s) . 

Example 64 6 

Preparation of benzyl 4- (2-methyl-6-nitro-2 ^ 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) homopiperazine- 
l~carboxylate hydrochloride 

A mixture of tert-butyl 4- (2-methyl-6-nitro- 
2r 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
homopiperazine-l-carboxylate prepared in Example 645 
(250 mg, 0.655 mmol) and trif luoroacetic acid (10 ml) 
was stirred at room temperature overnight. The 
reaction mixture was concentrated under reduced 
pressure, the residue was dissolved in methylene 
chloride (10 ml). To the solution, triethylamine (0.27 
ml, 1.96 mmol) and benzyl chlorof ormate (0.19 ml, 1.31 
mmol) were added. followed by stirring at room tempera- 
ture for 3 hours. To the reaction mixture, water was 
added, and the mixture was extracted with methylene 
chloride. The organic phase was dried over magnesium 
sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 
(methylene chloride/ethyl acetate = 1/1) to afford a 
light yellow oil. The resulting oil was dissolved in 
ethyl acetate. To the solution, a saturated 
hydrochloric acid/ethyl acetate solution was added, and 
the precipitates were filtered off to afford benzyl 4- 
(2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
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ylmethyl) homopiperazine-l-carboxylate hydrochloride 
(246 mg, yield 83%) as a white powder. 
Melting point 115-117^0. 

Example 64 7 

Preparation of 2- [4- (biphenyl-4-ylmethyl) homopiperazin- 
1-ylmethyl] -2-methyl-6-nitro-2, 3~dihydroimidazo [2, 1- 
b] oxazole 

A mixture of tert-butyl 4- (2-methyl-6-nitro- 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
homopiperazin-l-carboxylate prepared in Example 645 
(346 mg, 0.91 mmol) and trif luoroacetic acid (10 ml) 
was stirred at room temperature overnight- The 
reaction mixture was concentrated under reduced 
pressure, and the residue was dissolved in methylene 
chloride (10 ml).. To the solution, triethylamine (0.27 
ml, 1-96 mmol) was added. The solution was 
concentrated under reduced pressure, and the residue 
was dissolved in methanol (10 ml) . To the solution, 4- 
phenylbenzaldehyde (496 mg, 2.72 mmol), sodium 
cyanotrihydroborate (171 mg, 2.72 mmol) and acetic acid 
(0.17 ml, 2-72 mmol) were added in this order followed 
by stirring at room temperature overnight. The 
reaction mixture was poured into a saturated sodium 
hydrogencarbonate solution, then extracted with 
methylene chloride. The organic phase was dried over 
magnesium sulfate and then filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography 



(methylene chloride/ethyl acetate = 5/1) to afford 2- 
[4- (biphenyl-4~ylmethyl) homopiperazin-l-ylmethyl ] -2- 

methyl-6~nitro-2^ 3-dihydroimidazo [2, 1-b] oxazole (251 

mg, yield 62%) as a white powder. 

Melting point 138-142. 2°C. 
Example 64 8 

Preparation of 1 ' -tert-butoxycarbonyl-2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazol-2, 4 • -piperidine] 

2, 4-Dinitro-lH-imidazole (1.0 g, 6.3 mmol) , 
tert-butyl l-oxa-6-azaspiro [2, 5] octane-6-carboxylate 
(2-0 g, 9.5 mmol) and sodium acetate (612 mg, 7.5 mmol) 
in ethanol (7 ml) were stirred under reflux for 10 
hours. The reaction mixture was concentrated under 
reduced pressure. To the residue, a saturated sodium 
hydrogencarbonate solution and methylene chloride were 
added followed by stirring vigorously, and then the 
mixture was extracted with methylene chloride. The 
organic phase was dried over sodium sulfate and then 
filtered. The resulting filtrate was concentrated 
under reduced pressure, and the residue was 
crystallized from methylene chloride-diisopropyl ether 
to afford 1 ' -tert-butoxycarbonyl-2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] (586 
mg, yield 29%) as a white powder. 
Melting point 230-232°C. 

Example 64 9 

Preparation of tert-butyl 4- (2-chloro-4-nitroimidazol- 
1-ylmethyl) -4-hydroxypiperidine-l-carboxylate 
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2-Chloro-4-nitro-lH-imidazole (3.1 g, 21.0 
mmol) , tert-butyl l-oxa-6-azaspiro [2,5] octane- 6- 
carboxylate (4.4 21.0 mmol) and sodium hydrogen- 
carbonate (1.94 g, 23.1 mmol) in ethanol (20 ml) were 
stirred under reflux for 6 hours. The reaction mixture 
was concentrated under reduced pressure, and the 
residue was added water. The resulting solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The resulting filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
100/1) to afford tert-butyl 4- '(2-chloro-4- 
nitroimidazol-l-ylmethyl) -4-hydroxypiperidine-l- 
carboxylate (5.4 g, yield 72%) as a yellow oil. 
^H-NMR (CDCI3) 6ppm: 

1.45 - 1.71 (5H, m), 1.46 (9H, s), 3.03 - 3.14 (2H, m) , 
3.90 - 4.03 (2H, m) , 4.02 (2H, s), 7.91 (IH, s). 
Example 650 

Preparation of tert-butyl 4-{ 2- [4- (2-chloro-4- 
nitroimidazol-l-ylmethyl) -4-hydroxypiperidin-l-yl] -2- 
oxoethyl }piperazine-l-carboxylate 

2-Chloro-4-nitro-lH-imidazole (1.29 g, 8.76 
mmol) , tert-butyl 4-{2- ( l-oxa-6-azaspiro [2, 5] octan-6- 
yl) -2-oxoethyl}piperazine-l-carboxylate (2.97 g, 8.76 
mmol) and sodium hydrogencarbonate (809 mg, 9.64 mmol) 
in ethanol (10 ml) was stirred under reflux for 5 
hours. The reaction mixture was concentrated under 
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reduced pressure, and a saturated sodium 

hydrogencarbonate solution was added. The solution was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered . 
The resulting filtrate was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
100/1) to afford tert-butyl 4- { 2- [ 4- {2-chloro-4- 
nitroimidazol-l-ylmethyl) -4-hydroxypiperidin-l-yl] -2- 
oxoethyl}piperazine-l-carboxylate (2.58 g, yield 61%) 
as a yellow oil. 
^H-NMR (CDCI3) Sppm: 

1.45 (9H, s), 1.53 - 1.71 (4H, m) , 2.44 (4H, br) , 2.96 
- 3.04 (IH, m) , 3.10 - 3.27 (2H, m) , 3.35 - 3.48 (4H, 
m), 3.90 - 3.96 (2H, m) , 4.05 (2H, s), 4.32 - 4.37 (2H, 
m) , 8.04 (IH, s) . 

Using 6- ( 4-trif luoromethylphenyl ) -l-oxa-6- 
azaspiro [2, 5] octane gave the compound of Example 651 in 
the same manner as in Example 650. 

Example 651 

4- (2-Chloro-4-nitroimidazol-l-ylmethyl) -1- (4- 
trif luoromethylphenyl) piperidin-4-ol 
Light pink powder, yield 54% 
^H-NMR (CDCI3) Sppm: 

1.60 - 1.66 (2H, m), 1.82 - 1.93 (3H, m) , 3.10 - 3.22 
(2H, m) , 3.62 - 3.67 (2H, m) , 4.07 (2H, s) , 6.95 (2H, 
d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 Hz), 7.99 (IH, s). 
Example 652 
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Preparation of 1 ' -tert-butoxycarbonyl-2, 3-dihydro-6- 
nitrospiro [imidazo [2, l~b] oxazole-2, 4 ' -piperidine] - 
(alternative synthesis method of the compound of 
Example 64 8) 

Tert-butyl 4- (2-chloro-4-nitroimidazol-l- 
ylmethyl) -4-hydroxypiperidine-l-carboxylate prepared in 
Example 649 (26.7 g, 74.0 mmol) was dissolved in 1,4- 
dioxane (200 ml). To the solution, sodium hydride (3.6 
g, 88.8 mmol) was added with cooling on ice-bath 
followed by stirring under reflux for 8 hours. The 
reaction mixture was concentrated under reduced 
pressure. To the residue, ice-water and methylene 
chloride were added followed by stirring vigorously. 
The precipitates were filtered off, washed with water 
and methanol, dried under reduced pressure to afford a 
solid (16.4 g) . Then, the filtrate was extracted with 
methylene chloride. The organic phase was dried over 
magnesium sulfate and then filtered. The organic phase 
was concentrated under reduced pressure. The residue 
was crystallized with "methanol to afford a solid (2.7 
g) . The solids were combined to afford I'-tert- 
butoxycarbonyl-2, 3-dihydro-6-nitrospiro [ imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] (19.1 g, yield 79%) as a 
white powder. 
Melting point 230-232°C. 

Example 653 

Preparation of tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazol-2, 4 * -piperidine] -1 ' - 
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yl) -2-oxoethyl] piperazine-l-carboxylate 

Tert-butyl 4-{2- [4- (2-chloro-4-nitroimidazol 
1-ylmethyl) -4-hydroxypiperidin-l-yl] -2-oxoethyl } - 
piperazine carboxylate prepared in Example 650 (2,58 g 
5.3 mmol) was dissolved in dioxane (30 ml) . To the 
solution, sodium hydride (254 mg, 6.36 mmol) was added 
with cooling on ice-bath followed by stirring under 
reflux overnight. The reaction mixture was 
concentrated under reduced pressure. To the residue, 
ice-water and ethyl acetate were added followed by 
stirring vigorously. The precipitates were filtered 
off, washed with water and ethyl acetate, and then 
dried under reduced pressure to afford tert-butyl 4-[2- 
(2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazol-2, 4 * - 
piperidine] -1 ' -yl) -2-oxoethyl] piperazine-l-carboxylate 
(996 mg, yield 42%) as a white powder. 
Melting point 211 . 0-213 . 0°C . 

Using corresponding starting materials gave 
the compound of Example 654 in the same manner as in 
Example 653. 

Example 654 
2, 3-Dihydro-6-nitro-l ' - (4- 

trif luoromethylphenyl) spiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] 

White powder, yield 7 9% 
MS: 368 (M^) 

Melting point 24 9 . 2-250 . l^'C . 
Example 655 



Preparation of 2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate 

1 ' -Tert-'butoxycarbonyl-2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 
prepared in Example 652 (42 g, 0,13 mol) was suspended 
in methylene chloride (100 ml) . To the suspension, 
trif luoroacetic acid (60 ml) was added slowly with 
cooling on ice-bath followed by stirring at room 
temperature overnight. The reaction mixture was 
concentrated under reduced pressure, and the residue 
was crystallized with methanol. The solids were 
filtered off, washed with methanol and ethyl acetate, 
and then dried under reduced pressure to afford 2,3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] trif luoroacetate (43.6 g, yield 99%) as a 
light brown powder. 
MS: 224 (M"*") 

Melting point igS-igS^'C (decomposition) 
^H-NMR (DMSO-ds) 5ppm: 

2.06 - 2.32 (4H, m) , 3.12 - 3.35 (4H, m) , 4.24 (2H, s) , 
8.21 (IH, s) , 8.88 (2H, bs) . 

Example 65 6 

Preparation of 1 ' -acetyl-2 , 3-dihydro-6-nitrospiro- 
[imidazo[2, 1-b] oxazole-2, 4 '-piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4' -piperidine] trif luoroacetate prepared in 
Example 655 (85.5 mg, 0.25 mmol) was suspended in 
methylene chloride (5 ml) . To the suspension. 
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triethylamine (74 ^il) and acethyl chloride (20 jil) were 
added followed by stirring at room temperature for 1 
hour. The reaction mixture was concentrated under 
reduced pressure. To the residue, methanol and water 
were added followed by stirring vigorously. The 
precipitates were filtered off, washed with water and 
isopropyl ether, and then dried under reduced pressure 
to afford 1 ' -acetyl-2, 3-dihydro-6- 

nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] (37 . 8 
mg, yield 56%) as a white powder. 
MS: 266 (M"") 

Melting point 232 . 0-234 . O^C . 
Example 657 

Preparation of 1 ' - ( 4-trif luoromethylphenylacetyl ) -2 , 3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4' -piperidine] trif luoroacetate prepared in 
Example 655 (300 mg, 0.89 mmol) was suspended in 
methylene chloride (5 ml) . To the suspension, 
triethylamine (0.4 ml, 2.66 mmol) and (a, a, a-trif luoro- 
p-tolyl) acetyl chloride (2.7 ml, 1.33 mmol) were added 
followed by stirring at room temperature for 1 hour. 
The reaction mixture was poured into a saturated sodium 
hydrogencarbonate solution, and the mixture was 
extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The resulting filtrate was concentrated under reduced 
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pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
200/1) and crystallized from methylene chloride- 
isopropyl ether to afford 1 ' - (4-trif luoromethyl- 
phenylacetyl) -2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-'2, 4 • -piperidine] (143 mg, yield 39%) as a 
white powder. 
MS: 410 (M"") 

Melting point 185 . 0-187 . 0°C. 
Example 658 

Preparation of 1 ' - (3, 4-dichlorophenoxyacetyl) -2, 3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2,1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (300 mg, 0.89 mmol) , (3, 4-dichlorophenyl) - 
acetic acid (294 mg, 1.24 mmol) and WSCD (255 mg, 1.24 
mmol) in DMF (5 ml) were stirred at room temperature 
for 1.5 hours. To the reaction mixture, water and 
diethyl ether was added followed by stirring 
vigorously. The precipitates were filtered off, washed 
with water and diethyl ether, and then dried under 
reduced pressure to afford 1 ' - (3, 4-dichlorophenoxy- 
acetyl) -2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole- 
2, 4 '-piperidine] (96 mg, yield 25%) as a white powder. 
Melting point 2 18 . 0-220 . 0°C . 
Example 659 

Preparation of 2, 3-dihydro-l ' -methyl-6-nitrospiro- 



[imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b]oxa2ole-2^ 4 '-piperidine] (250 mg, 1.12 mmol) obtained 
by neutrlization of 2, 3-dihydro-6- 

nitrospiro [imidazo [2^ 1-b] oxazole-2, 4 ' -piperidine] 
trif luoroacetate prepared in Example 655 was suspended 
in methanol (5 ml) . To the suspension, a 37% 
formaldehyde solution (0.25 ml, 3.35 mmol), sodium 
cyanotrihydroborate (210 mg, 3.35 mmol) and acetic acid 
(0-19 ml, 3.35 mmol) were added followed by stirring at 
room temperature for 3 hours. The reaction mixture was 
poured into a saturated sodium hydrogencarbonate 
solution, and the mixture was extracted with methylene 
chloride. The organic phase was dried over sodium 
sulfate and then filtered. The resulting filtrate was 
concentrated under reduced pressure. The residue was 
crystallized from methylene chloride-diisopropyl ether 
to afford 2 , 3-dihydro-l ' -methyl-6- 

nitrospiro [imidazo [2, 1-b] oxa2ole-2, 4 ' -piperidine] (160 
mg, yield 60%) as a white powder . 
MS: 238 (M") 

Melting point 237 . 0-239 . 0°C (decomposition). 
Example 660 

Preparation of 1 ' -benzenesulf onyl-2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (197 mg, 0.88 mmol) was suspended in 
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methylene chloride (5 ml) . To the suspension, 
triethylamine (0.36 ml, 2.64 mmol) and benzenesulf onyl 
chloride (0.28 ml, 2.10 mmol) were added followed by 
stirring at room temperature for 30 minutes. To the 
reaction mixture, diisopropyl ether and water were 
added followed by stirring vigorously. The 
precipitates were filtered off, washed with water and 
diisopropyl ether, and then dried under reduced 
pressure to afford 1 ' -benzenesulf onyl-2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] (210 
mg, yield 66%) as a white powder. 
MS: 364 (M"") 

^H-NMR (DMSO-ds) 5ppm: 

1.99 - 2.18 (4H, m) , 2.49 - 2. 63 (2H, m) , 3.40 - 3.54 
(2H, m) , 4.10 (2H, s), 7.65 - 7.81 (5H, m) , 8.21 (IH, 
s) . 

Using corresponding starting materials gave 
the compound of Example 661 in the same manner as in 
Example 660. 

Example 661 

1 ' -Methanesulfonyl-2, 3-dihydro-6-nitrospiro [imidazo- 
[2, 1-b] oxazole-2, 4 ' -piperidine] 
^H-NMR (DMSO-de) 6ppm: 

1.98 - 2.22 (4H, m) , 2.94 (3H, s) , 3.04 - 3.13 (2H, m) , 
3.43 - 3.51 (2H, m) , 4.16 (2H, s) , 8.17 (IH, s). 

Example 662 

Preparation of 1 • -benzyloxycarbonyl-2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 
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2, 3-Dihydro-6-nitrospiro [imidazo [2^ 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (250 mg, 0.74 mmol) was suspended in 
methylene chloride (5 ml) . To the suspension, 
triethylamine (0.40 ml, 2.96 mmol) and benzyl 
chlorof ormate (0.32 ml, 2.22 mmol) were added followed 
by stirring at room temperature for 30 minutes. The 
reaction mixture was concentrated under reduced 
pressure, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
200/1) and crystallized from methylene chloride- 
isopropyl ether to afford 1 ' -benzyloxycarbonyl-2 , 3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2 , 4 ' - 
piperidine] (224 mg, yield 84%) as a white powder. 
Melting point 175 . 0-177 . 0°C . 

Example 663 

Preparation of 1 ' - (4-trif luoromethylbenzyloxycarbonyl) - 
2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (33 g, 97.6 mmol) was suspended in DMF (200 
ml). To the suspension, triethylamine (20 ml, 0.15 
mol) was added followed by stirring. To the solution, 
a mixture of 4-trif luoromethylbenzyl alcohol (25.8 g, 
0.15 mol), 1, 1 ' -carbonyldiimidazole (23.7 g, 0.15 mol) 
and DMF (100 ml) stirred at room temperature for 3 
hours was added followed by stirring at 70°C for 2 
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hours. The reaction mixture was concentrated under 
reduced pressure. To the residue, water was added, and 
the precipitates were filtered off. The precipitates 
were purified by silica gel column chromatography 
5 (methylene chloride/ethyl acetate = 10/1) and 

recrystallized from ethyl acetate-isopropyl ether to 
afford 1 • - (4-trif luoromethylbenzyloxycarbonyl) -2, 3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] (37.2 g, yield 90%) as a white powder. 
10 Melting point 189-190°C. 

Using corresponding starting materials gave 
compounds of Examples 664 and 665 in the same manner as 
in Example 663. 

Example 664 

15 1 ' - [ (4-Trif luoromethoxy) benzyloxycarbonyl] -2, 3-dihydro- 
6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 
^H-NMR (CDCI3) 5ppm: 

1.80 - 1.93 (2H, m), 2.13 - 2.19 (2H, m) , 3.32 - 3.42 
(2H, m), 4.00 - 4.20 (2H, m) , 4.03 (2H, s) , 5.14 (2H, 
20 s), 7.20 - 7.23 (2H, m) , 7.38 - 7.46 (2H, m) , 7.54 (IH, 
s) . 

Example 665 

1 * - (4-Formylaminobenzyloxycarbonyl) -2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] 
25 ^H-NMR (DMSO-dg) 5ppm: 

1.85 - 2.10 (4H, m), 3.15 - 3.40 (2H, m) , 3.65 - 3.85 
(2H, m) , 4.16 (2H, s) , 5.03 {2H, s) , 7.33 (2H, d, J= 
8.5 Hz), 7.58 (2H, d, J = 8.5 Hz), 8.15 (IH, s), 8.27 
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(IH, s) . 

Example 667 

Preparation of 2 , 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2 , 4 ' -piperidine] -1 ' -carboxylic acid 
phenylamide 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (100 mg, 0.30 mmol) was suspended in DMF (5 
ml). To the suspension, triethylamine (43 \xl, 0.31 
mmol) and phenylisocyanate (34 0.31 mmol) were 

added followed by stirring at room temperature for 30 
minutes. To the reaction mixture, water was added 
followed by stirring, and the precipitates were 
filtered off. The precipitates were purified by silica 
gel column chromatography (methylene chloride/methanol 
= 100/1) and recrystallized from ethyl acetate, 
filtered off to afford 2, 3-dihydro-6- 

nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piper idine] -1 ' - 
carboxylic acid phenylamide (90 mg, yield 88%) as a 
white powder. 
MS; 343 (M"") 

Melting point 229-232°C (decomposition) . 

Using pyridine 4-isocyanate or benzyl 
isocyanate gave compounds of Examples 668 and 669 in 
the same manner as in Example 667. 

Example 668 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] -1 ' -carboxylic acid 4-pyridinamide 
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Melting point 217-219°C. 

Example 669 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidine] -1 * -carboxylic acid benzylamide 
Melting point 244-247'*C (decomposition) . 

Example 67 0 
Preparation of tert-butyl 4- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] -1 ' - 
ylcarbonyl) piperazine-l-carboxylate 

Triphosgene (227 mg, 0.77 mmol) was dissolved 
in toluene (10 ml) . To the solution, tert-butyl 
piperazine-l-carboxylate (425 mg, 2.28 mmol) and 
diisopropylethylamine (0.4 ml, 2.28 mmol) were added 
followed by stirring for 1 hour with cooling on ice- 
bath. To the solution, 2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 • -piperidine] 
trif luoroacetate prepared in Example 655 (700 mg, 2.07 
mmol) was added. The solution was stirred at room 
temperature for 1 hour and then stirred under reflux 
for 1 hour. The reaction mixture was poured into 
water, and the mixture was extracted with ethyl 
acetate. The organic phase was washed with a saturated 
saline solution, dried over magnesium sulfate and then 
filtered- The resulting filtrate was concentrated 
under reduced pressure. The residue was purified by 
silica gel column chromatography (methylene 
chloride/acetone = 10/1) and then crystallized from 
methylene chloride-diisopropyl ether to afford tert- 
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butyl 4- (2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxa2ole-2, 4 ' -piperidine] -1 • -ylcarbonyl ) piperazine-1- 
carboxylate (342 mg, yield 38%) as a white powder. 
Melting point 260 . 0-265 . O^'C (decomposition). 
5 ^H-NMR (CDCI3) 5ppm: 

1.47 (9H, s), 1.90 - 2.02 (2H, m) , 2.10 - 2.16 (2H, m) , 
3.23 - 3.47 (lOH, m) , 3.60 - 3.66 (2H, m) , 3.96 (2H, 
s) , 7.54 (IH, s) . 

Using 4-trif luoromethylbenzyl piperazine-1- 
10 carboxylate or 1- ( 4-trif luoromethylbenzyl ) piperazine 
gave compounds of Examples 671 and 672 in the same 
manner as in Example 670. 

Example 671 
4-Trif luoromethylbenzyl 4- (2, 3-dihydro-6- 
15 nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] -1 ' - 
ylcarbonyl ) piperazine-l-carboxylate 
Melting point 221-223^C. 

Example 672 

1- (2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
20 piperidin] -1 ' -ylcarbonyl) -4- ( 4-trif luoromethyl- 
benzyl) piperazine 

Melting point 226-230''C (decomposition) . 
Example 673 

Preparation of 2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
25 b] oxazole-2, 4 ' -piperidin] -1 ' -carboxylic acid 4- 
(dimethylamino) phenylamide 

2f 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] trif luoroacetate prepared in 



Example 655 (200 mg, 0.59 mmol) was suspended in DMF (5 
ml). To the suspension, triethylamine (0.1 ml, 0.72 
mmol) was added followed by stirring. To the solution, 
a mixture of N, N-dimethyl-p-phenylenediamine (132 mg, 
0.98 mmol), 1 , 1 " -carbonyldiimidazole (82.7 mg, 1.02 
mmol) and DMF (5 ml) stirred at room temperature for 3 
hours was added followed by stirring at room 
temperature for 30 minutes. To the reaction mixture, 
water was added followed by stirring, and the 
precipitates were filtered off. The precipitates were 
purified by silica gel column chromatography (methylene 
chloride/methanol = 100/1) and crystallized from ethyl 
acetate to afford 2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidine] -1 ' -carboxylic acid 4- 
(dimethylamino) phenylamide (181 mg, yield 79%) as a 
white powder. 
MS 386 (M"") 

Melting point 244-247°C (decomposition) . 

Using 4-trif luoromethylbenzylamine or 4- 
trif luoromethoxybenzylamine gave compounds of Examples 
674 and 675 in the same manner as in Example 673. 

Example 674 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 • - 
piperidine]-l'-carboxylic acid 4-trif luoromethyl- 
benzylamide 

Melting point 215-217°C. 

Example 67 5 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
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piperidine] -1 ' -carboxylic acid 4-trif luoromethoxy- 
benzylamide 

Melting point 223-225°C. 

Example 676 

Preparation of 2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 • -piperidine] -1 ' -carbothioic acid 4- 
chlorophenylamide 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 • -piperidine] trif luoroacetate prepared in 
Example 655 (200 mg, 0.59 mmol) was suspended in DMF (5 
ml). To the suspension, triethylamine (0.24 ml, 1.77 
mmol) and 4-chlorophenyl isothiocyanate (200 mg, 1.18 
mmol) were added followed by stirring at room 
temperature for 30 minutes. To the reaction mixture, 
water was added followed by stirring, and the 
precipitates were filtered off, purified by silica gel 
column chromatography (methylene chloride/methanol = 
100/1) and crystallized from methylene chloride- 
diisopropyl ether to afford 2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] -1 ' - 
carbothioic acid 4-chlorophenylamide (222 mg, yield 
87%) as a white powder. 
^H-NMR (DMSO-dg) 6ppm: 

2.02 - 2.19 (4H, m), 3.59 - 3.69 (2H, m) , 4.19 (2H, s) , 
4.40 - 4.54 (2H, m) , 7.30 - 7.37 (4H, m) , 8.18 (IH, s) , 
9.48 (IH, s) . 

Example 677 

Preparation of 4- [ (2, 3-dihydro-6-nitrospiro [imidazo- 
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[2, 1-b] oxa2ole-2, 4 ' -piperidin] ) -1 ' -ylcarbonyl] amino- 
benzoic acid 

Tert-butyl 4- [ (2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 * - 
ylcarbonyl] aminobenzoate (150 mg, 0.68 mmol) was 
dissolved in methylene chloride* (1 ml) . To the 
solution, trif luoroacetic acid (5 ml) was added 
followed by stirring at room temperature overnight. 
The reaction mixture was concentrated under reduced 
pressure. The residue was crystallized from methanol- 
ethyl acetate to afford 4- [ (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
ylcarbonyl] aminobenzoic acid (59 mg, yield 45%) as a 
white powder - 
Melting point >300''C. 
^H-NMR (DMSO-dg) 8ppm: 

1.92 - 2.12 (4H, m) , 3.32 - 3.39 (2H, m) , 3.86 - 3.95 
(2H, m) , 4.17 (2H, s) , 7.45 (2H, d, J = 8.8 Hz), 7.82 
(2H, d, J = 8.8 Hz), 8.17 (IH, s), 8.97 (IH, s) , 12.54 
(IH, s) . 

Example 67 8 

Preparation of 2- [ (2 , 3-dihydro-6-nitrospiro [imidazo- 
[2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' -yl] benzothiazole 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4' -piperidine] trif luoroacetate prepared in 
Example 655 (84 mg, 0.25 mmol) was suspended in DMF (3 
ml). To the suspension, triethylamine (76 |al, 0.55 
mmol) and 2-chlorobenzothiazole (40 0.30 mmol) were 



1164 

added followed by stirring at 80^C for 1 hour. The 
reaction mixture was concentrated under reduced 
pressure. To the residue, water was added, and the 
precipitate was filtered off, crystallized from 
methylene chloride-methanol to afford 2- [ ( 2 , 3-dihydro- 
6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] ) - 
1 ' -yljbenzothiazole (55 mg, yield 62%) as a white 
powder. 
MS; 357 (M"") 

^H-NMR (DMSO-dg) 5ppm: 

2.05 - 2.23 (4H, m) , 3.52 - 3.63 (2H, m) , 3.89 - 3.97 
(2H, m), 4.18 (2H, s) , 7.05 - 7.12 (IH, m) , 7.26 - 7.32 
(IH, m), 7.46 - 7.49 (IH, m) , 7.76 - 7.80 (IH, m) , 8.18 
(IH, s) . 

Using 5-chloro~l-phenyl-lH-tetrazole gave the 
compound of Example 67 9 in the same manner as in 
Example 67 8. 

Example 67 9 

5- [ (2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole- 
2,4' -piperidin] ) -1 ' -yl] -1-phenyl-lH-tetrazole 
^H-NMR (DMSO-ds) 8ppm: 

2.05 - 2.09. (4H, m) , 3.24 - 3.40 (4H, m) , 4.14 (2H, 
s), 7,59 - 7.72 (5H, m) , 8.15 (IH, s) . 
Example 680 

Preparation of tert-butyl 4- [ (2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 * -piperidin] ) -1 ' - 
ylacetyl] piperazine-l-carboxylate 

2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 
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b] oxazole-2, 4 • -piperidine] trif luoroacetate prepared in 
Example 655 (700 mg, 2.07 mmol) was suspended in DMF 
(20 ml) - To the suspension, tert-butyl 4- 
(chloroacetyl) piperazine-l-carboxylate (599 mg, 2.28 
mmol), N, N-diisopropylethylamine (0.8 ml, 4.57 mmol) 
and sodium iodide (310 mg, 2.07 mmol) were added 
followed by stirring at 100°C for 3 hours. The reaction 
mixture was allowed to return to room temperature- To 
the solution, ethyl acetate and water were added 
followed by stirring vigorously- The precipitates were 
filtered off, washed with water and ethyl acetate, and 
then dried under reduced pressure to afford tert-butyl 
4- [ (2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole- 
2,4' -piperidin] ) -1 ' -ylacetyl ] piperazine-l-carboxylate 
(688 mg, yield 74%) as a white powder- 
Melting point >300'*C. 
^H-NMR (DMSO-de) 5ppm: 

1.41 (9H, s), 1.95 - 2.01 (4H, m) , 2.43 - 2.64 (4H, m) , 
3.21 (2H, s), 3-26 - 3.42 (6H, m) , 3.50 - 3.52 (2H, m) , 
4.12 (2H, s) , 8.14 (IH, s) . 

Using 2-chloro-N- (4-trif luoromethylphenyl) - 
acetamide or 3- ( 3-chloropropyl ) -3H-benzoxazol-2-one 
gave compounds of Examples 681 and 682 in the same 
manner as in Example 68 0. 

Example 681 

(2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidin] ) -1 '-ylacetic acid (4-trif luoromethylphenyl) - 
amide 
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Melting point 273-275^*0 (decomposition) . 
Example 682 

3- [3- (2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole- 
2, 4 '-piperidin] ) -1 ' -yl] propyl-3H-benzoxazol-2-one 
5 Melting point 190-192°C. 

Example 683 

Preparation of tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2^ 4 ' -piperidin] ) -1 ' - 
ylethyl] piperazine-l-carboxylate 

10 2, 3-Dihydro-6-nitrospiro [imidazo [2, 1- 

bJoxazole-2^ 4 ' -piperidine] trif luoroacetate prepared in 
Example 655 (200 mg, 0.59 mmol) was suspended in DMF (5 
ml). To the suspension^, tert-butyl 4-(2- 
chloroethyl) piperazine-l-carboxylate (150 mg, 0.60 

15 mmol), triethylamine (0.25 ml, 1.79 mmol) and sodium 
iodide (108 mg, 0.72 mmol) were added followed by 
stirring at 50°C for 5 hours. The reaction mixture was 
allowed to return to room temperature. To the 
solution, ethyl acetate and water were added followed 

20 by stirring vigorously. The precipitates were filtered 
off, washed with water and ethyl acetate, and then 
dried under reduced pressure to afford tert-butyl 4-[2- 
(2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidin] ) -1 ' -ylethyl] piperazine-l-carboxylate (80 mg, 

25 yield 31%) as a white powder. 
Melting point 214-215°C. 

Example 684 

Preparation of 4-trif luromethylbenzyl 4- [2- (2, 3- 
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dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidin] -1 ' -yl) -2~oxoethyl ] piperazine-l~carboxylate 

Tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazol-2, 4 ' -piperidin] -1 ' -yl) - 
2-oxoethyl] piperazine-l-carboxylate prepared in Example 
653 (300 mg, 0.67 mmol) was dissolved in methylene 
chloride (5 ml) . To the solution, trif luoroacetic acid 
(5 ml) was added followed by stirring at room 
temperature for 6 ' hours . The reaction mixture was 
concentrated under reduced pressure. To the residue, 
methylene chloride (1 ml) and triethylamine (1 ml) were 
added. The reaction mixture was stirred at room 
temperature for 5 minutes and concentrated under 
reduced pressure, and the residue was dissolved in DMF 
(15 ml) . To the solution, a mixture of 4- 
trif luoromethylbenzyl alcohol (293 mg, 1.67 mmol), 
1, 1 ' -carbonyldiimidazole (270 mg, 1.67 mmol) and DMF (5 
ml) stirred at room temperature for 3 hours was added 
followed by stirring at room temperature overnight. 
The reaction mixture was poured into water and 
extracted with ethyl acetate, and the organic phase was 
washed with a saturated saline solution and dried over 
magnesium sulfate. After filtration, the resulting 
filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel column 
chromatography (methylene chloride/methanol = 200/1) 
and crystallized from methylene chloride-isopropyl 
ether to afford 4-trif luromethylbenzyl 4- [2- (2, 3- 
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dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidin] -1 ' -yl) -2-oxoethyl ] piperazine-l-carboxylate 
(324 mg, yield 88%) as a light pink powder. 
MS 553 (M+H)"" 

Melting point 139 . 0-141 . O^C. 

Using corresponding starting materials gave 
the compound of Example 685 in the same manner as in 
Example 68 4. 

Example 685 

4-Trif luoromethoxybenzyl 4- [2- {2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] -1 ' - 
yl) -2-oxoethyl] piperazine-l-carboxylate 
Melting point 137-139°C. 

Using tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
ylethyl] piperazine-l-carboxylate prepared in Example 
683 gave compounds of Examples 686 to 689 in the same 
manner as in Example 684. 

Example 68 6 

4-Chlorobenzyl 4- [2- {2, 3-dihydro-6-nitrospiro [imidazo- 
[2, 1-b] oxazole-2^ 4 ' -piperidin] ) -1 ' -ylethyl ] piperazine- 
l-carboxylate 
Melting point 178-179°C. 

Example 68 7 

4-Trif luoromethylbenzyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2 , 1-b] oxazole-2, 4 ' -piperidin] ) -1 • - 
ylethyl] piperazine-l-carboxylate 
Melting point 174-175°C- 
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Example 688 

4-Trif luoromethoxybenzyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
ylethyl] piperazine-l-carboxylate 
Melting point 176-177°C. 

Example 68 9 
Biphenyl-4-ylmethyl 4- [2- (2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
ylethyl] piperazine-l-carboxylate 
^H-NMR (CDCI3) 6ppm: 

1.90 - 2.05 (2H, m), 2.15 - 2.20 (2H, m) , 2.40 - 2.80 
(12H, m), 3.45 - 3.60 (4H, m) , 3.99 (2H, s), 5.17 (2H, 
s) , 7.31-7.62 (lOH, m) . 

Using tert-butyl 4- [ (2^ 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] -1 ' - 
ylacetyl) piperazine-l-carboxylate prepared in Example 
680 gave the compound of Example 690 in the same manner 
as in Example 684, 

Example 690 
4-Trif luoromethylbenzyl 4- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
ylacetyl] piperazine-l-carboxylate 
Melting point 137-139^C. 

Example 691 

Preparation of 1- (2, 3-dihydro-6-nitrospiro [imidazo [2, 1- 
b] oxazole-2, 4 ' -piperidin] ) -1 ' -yl) -2- [4- ( 4 -tr if luoro- 
methylbenzyl) piperazin-l-yl] ethanone 

Tert-butyl 4- [2- (2, 3-dihydro-6- 
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nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] -1 ' - 
yl) -2-oxoethyl] piperazine-l-carboxylate prepared in 
Example 653 (300 mg^ 0.67 mmol) was dissolved in 
methylene chloride (5 ml) . To the solution, 
trif luoroacetic acid (10 ml) was added followed by 
stirring at room temperature for 6 hours. The reaction 
mixture was concentrated under reduced pressure. To 
the solution, methylene chloride (1 ml) and 
triethylamine (1 ml) were added followed by stirring at 
room temperature for 5 minutes. The solution was 
concentrated under reduced pressure and the residue was 
dissolved in methanol (10 ml) . To the solution, 4- 
trif luoromethylbenzaldehyde (0.23 ml, 1.67 mmol), 
sodium cyanotrihydroborate (105 mg, 1.67 mmol) and 
acetic acid (0.1 ml) were added with cooling on ice- 
bath followed by stirring at room temperature 
overnight. To the solution, a saturated aqueous sodium 
hydrogencarbonate solution and methylene chloride were 
added followed by stirring. The organic phase was 
dried over magnesium sulfate and then filtered. The 
resulting filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
50/1) and crystallized from methylene chloride- 
diisopropyl ether to afford 1- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] ) -1 ' - 
yl) -2- [4- (4-trif luoromethylbenzyl) piperazin-1- 
yljethanone (226 mg, yield 67%) as a white powder. 
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MS 508 (M)'' 

Melting point 145-147''C. 

Using corresponding starting materials gave 
the compound of Example 692 in the same manner as in 
Example 691. 

Example 692 

1- (2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' 
piperidin] -l*-yl) -2- [ ( 4-phenylbenzyl ) piperazin-1- 
yl] ethanone 

Melting point 187-188°C. 

Using tert-butyl 4- (2 , 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2/4 ' -piperidin] -1 ' - 
ylacetyl) piperazine-l-carboxylate prepared in Example 
680 gave compounds of Examples 693 and 694 in the same 
manner as in Example 691. 

Example 693 

1- (2, 3-Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' 
piperidin] -1 ' -ylacetyl) -4- ( 4-trif luoromethyl- 
benzyl) piperazine 

Melting point 195-197°C (decomposition) . 
Example 694 

1- (2, 3"Dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' 
piperidin] -1 ' -ylacetyl) -4- (4-phenylbenzyl) piperazine 
Melting point 226-227°C (decomposition) . 
Example 695 

Preparation of 4- [ (2 , 3-dihydro-6-nitrospiro [imidazo- 
[2, 1-b] oxazole-2, 4 ' -piperidin] -1 ' -yl) -2-oxoethyl] - 
piperazine-l-carboxylic acid (4-trif luoromethyl- 
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phenyl) amide 

Tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] -1 ' - 
yl) -2-oxoethyl]piperazine-l-carboxylate prepared in 
Example 653 (300 mg, 0.67 mmol) was dissolved in 
methyl ene chloride (5 ml) . To the solution, 
trif luoroacetic acid (10 ml) was added followed by 
stirring at room temperature for 4 hours. The 
reaction mixture was concentrated under reduced 
pressure. To the solution, methylene chloride (1 ml) 
and triethylamine (1 ml) were added followed by 
stirring at room temperature for 5 minutes. The 
solution was concentrated under reduced pressure, and 
the residue was dissolved in DMF (10 ml) . To the 
solution, a mixture of 4-aminobenzotrif luoride (0.17 
ml, 1.33 mmol) and 1 , 1 ' -carbonyldiimidazole (220 mg, 
1.33 mmol) and DMF (5 ml) stirred at room temperature 
for 3 hours was added followed by stirring at room 
temperature for 2 hours. The reaction mixture was 
poured into water and extracted with ethyl acetate, and 
the organic phase was washed with a saturated saline 
solution, dried over magnesium sulfate and then 
filtered. The resulting filtrate was concentrated 
under reduced pressure, and the residue was purified by 
silica gel column chromatography (methylene 
chloride/methanol = 200/1) and crystallized from 
methylene chloride-isopropyl ether to afford 4-[(2,3- 
dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
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piperidin] -1 • -yl) -2-oxoethyl] piperazine-l-carboxylic 
acid (4-trifluoromethylphenyl) amide (213 mg, yield 59%) 
as a white powder. 
Melting point 153 . 0-155 . 0°C . 

Example 696 
Preparation of 2- { 4- [2- (2 , 3-dihydro~6- 
nitrospiro [imidazo [2^ 1-b] oxazole-2, 4 ' -piperidin] -1 ' - 
yl) -2-oxoethyl] pipera z in- l-yl}-N- (4- 
trif luoromethylphenyl) acetamide 

Tert-butyl 4- [2- (2 , 3-dihydro-6- 
nitrospiro [imidazo [2, l-b] oxazol-2, 4 ' -piperidin] -1 ' -yl) - 
2-oxoethyl] piperazine-l-carboxylate prepared in Example 
653 (300 mg, 0.67 mmol) was dissolved in methylene 
chloride (5 ml) . To the solution, trif luoroacetic acid 
(10 ml) was added followed by stirring at room 
temperature for 6 hours. The reaction mixture was 
concentrated under reduced pressure. To the residue, 
methylene chloride (1 ml) and triethylamine (1 ml) were 
added followed by stirring at room temperature for 5 
minutes, and then the solution was concentrated under 
reduced pressure. The residue was dissolved in DMF (10 
ml). To the solution, 2-bromo-N- ( 4- 

trifluoromethylphenyl) acetamide (207 mg/ 0.73 mmol) and 
triethylamine (0.28 ml, 2.0 mmol) were added followed 
by stirring at lOO^C for 2 hours. The reaction mixture 
was poured into water and extracted with ethyl acetate. 
The organic phase was washed with a saturated saline 
solution, dried over magnesium sulfate and then 
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filtered. The resulting filtrate was concentrated 
under reduced pressure, and the residue was purified by 
silica gel column chromatography (methylene 
chloride/methanol = 100/1) and crystallized from 
5 methylene chloride-diisopropyl ether to afford 2~{4-[2- 
(2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 
piperidin] -1 • -yl) -2-oxoethyl] piperazin-l-yl } -N- [ 4- 
trif luoromethylphenyl] acetamide (275 mg, yield 75%) as 
a white powder. 
10 MS 552 (M+l)"" 

Melting point 133 . 0-135 . O^'C . 
Example 697 

Preparation of 2- [ 4- (benzoxazol-2-yl) piperazin-l-yl ] -1- 
(2, 3-dihydro-6-nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' - 

15 piperidin] -1 ' -yl) ethanone 

Tert-butyl 4- [2- (2, 3-dihydro-6- 
nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidine] -1 ' - 
yl) -2-oxoethyl]piperazine-l-carboxylate prepared in 
Example 653 (227 mg, 0.50 mmol) was dissolved in 

20 methylene chloride (5 ml) . To the solution, 

trif luoroacetic acid (5 ml) was added followed by 
stirring at room temperature for 4 hours. The reaction 
mixture was concentrated under reduced pressure. To 
the residue, methylene chloride (1 ml) and 

25 triethylamine (1 ml) were added followed by stirring at 
room temperature for 5 minutes, and then the solution 
was concentrated under reduced pressure. The residue 
was dissolved in DMF (5 ml) . To the solution. 
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triethylamine (0.21 ml, 1.52 mmol) and 2- 
chlorobenzoxazole (86 |li1, 0.76 mmol) were added 
followed by stirring at 80°C for 2 hours. To the 
reaction mixture, water was added, and the mixture was 
5 extracted with methylene chloride. The organic phase 
was dried over magnesium sulfate and then filtered. 
The resulting filtrate was concentrated under reduced 
pressure. The residue was crystallized from methylene 
chloride-ethyl acetate to afford 2- [ 4- (benzoxazol~2- 
10 yl) piperazin-l-yl] -1- (2 , 3-dihydro-6- 

nitrospiro [imidazo [2, 1-b] oxazole-2, 4 ' -piperidin] -1 ' - 
yl)ethanone (99 mg, 42%) as a light yellow powder. 
MS 467 (M^) 

Melting point 2 60 . 0-2 63 . O'^C (decomposition). 
15 Compounds gave from appropriate starting 

materials in the same manner as in the above Examples 1 
to 697 are shown in the following tables 26 to 77. 
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138 - 140 




724 


-CH, 


-H 


-H 


•H 


Morpholino- 


-H 


-H 


223-225 




725 


-CH, 


•H 


-H 


-H 


Morpholino- 


•H 


-H 


134-135 




726 


-CH, 


-H 


-H 


-H 


C«H,jraCO- 


•H 


-H 


197-198 





1177 



Table 27 



R1 



0,N 




iP-0 



0 

A 



-R2 



Exanple 



Rl R2 



inp(°C) orlH.NMR 



727 


1 


-H 


-CHjPh 


728 


1 


-H 


-(yclo-CgHii 


729 


i 


-CH, 


-CHjPh 
-(CHj)jPh 


730 


1 


•CHj 


731 


1 


•CH, 


-cyclo-CgHi, 


732 


1 


-CH, 


-4-PYRIDYL 


733 


1 


■cu^ 


-CH(CH,)a 


734 


1 


-CHa 


-CHjCOjCjH, 


735 


1 


-CHa- 


•CgHjs 


736 


1 


-CHj 


-(CHj)sCOsCaH, 




1 


-CH, 


-CH2CH2CI 


737 









738 



1 -H -C.H 



17 



143.5-145 
187-188.5 

141 - 142 
124 - 127 
176 - 178 

151 - 153 (dec) 
163 - 165 

142 • 143 
129 : 130 
94-96 

DMSO-d«, 1.59(3H, s). 3.22-3.33(2H, m), 
3.57(2H, t. J=6.0H2), 4.07(2H, dd, J=ll.lHz, 
27.6H2), 4.27(2H. dd. J=7.6H2, 9.9Hz). 

6.47- 6.59(lH. m), 8.13(lH. s) 
DMSO-d6, 0.85(3H, t, J=6.9Hz>. 1.00- 
1.45(12H, nO. 2.90-2.98(2H, m). 4.06(lH, 
dd, J=6.8Hz, IO.8H2), 4.25-4.46(3H, m), 

5.48- 5.66(lH, m), 7.28(lH, t, J=5.6H2), 
8.13(1H, s) 



739 


2 


-H 




86*88 


740 


2 




Ph- 


131-133 


741 


2 


•CH3 


PhCHa- 


127-127.5 


742 


2 


-CH3 


PhCH^CHa- 


124-125 
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Table 28 



R4 




Exanple 


Kl 


E2 


R3 


R4 


B5 


R6 


R7 




743 


-CHa 


-CHa 


•H 


-H 


-H 


-Cl 


-H 


103 - 104 


744 


-CH, 


-CHjPh 


-H 


-H 


-CI 


-H 


-H 


168 - 169 


745 


-CHs 


'CeEis 


-H 


-H 


-CI 


-H 


-H 


98 - 100 


746 


-CHa 


-CHa 


-H 


-H 


-Br 


-H 


-H 


147 - 150 


747 


-CHs 


-CHa 


-H 


-H 


-CFa 


-H 


-H 


140 -141 


748 


-CHa 


-CHa 


-H 


-H 


-P 


-H 


-H 


111 - 113 


749 


-CHa 


-C4H9 


-H 


-H 


-CI 


-H 


-H 


114 - 116 


750 


-CHa 


'CaHs 


-H 


-H 


-a 


-H 


.-H 


87-89 


751 


-CHa 


-CHjCH(CH3)2 


-H 


•H 


-Cl 


-H 


-H 


161 - 165 


752 


•CH, 


4-ClPhCH,- 


-H 


-H 


-Cl 


-H 


-H 


175 - 178 



Table 2 9 




Exairple 


Rl 


R2 


mpCC) 


753 


-CHa 


4-CF30Ph- 


165 - 166 


754 


-CHa 


4-CH30Ph- 


165 - 157 


755 


-CH3 


4-ClPh- 


157 - 158 


756 


-CH3 


S-CFaPb- 


100 - 101 


757 


-CHa 


4-BrPh- 


168 - 170 


758 


-CH, 


4-FPh- 


151-154 
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Table 30 




Exanple 


Bl 


R2 


mpCC) 


759 


'CH3 


4-CF3Ph- 


151-153 


760 


'CHs 


4-CIPh- 


143-144 


761 


'CH3 


3-ClPh- 


136 - 138 


762 


•CH3 


3,4-Cl2Ph- 


142 - 143 


763 


-CHa 


4-CH30Ph- 


163 - 164 


764 


'CH3 


S-CPsPH- 


105 - 107 


765 


-CH3 


4-FPh- 


139-140 


766 


'CH3 


4-CFaOPhCH30CO- 


166- 167 


767 


-CH3 


4- 


186 - 188 




CFsPhCH=CHCH20CO- 




768 


-CH3 


4-CF3PhCH2- 


205 - 206 


769 




4-CJFsOPhCH2- 


133 - 134 



Table 31 




Example ri R2 mp(°C) orlHNMR 



770 




4-ClPh- 


228.8 - 232.2 


771 




4-CFsOPh- 


236.2 • 237.4 

CDCI3; 1.76(3H ,sX 3,03(4H, br), 3.62-3.67(4H;m). 


772 


•CHa 


4-CF50PhCHa- 


4.01(1H, d, J=10.2Hz), 4.04{1H. d. J=20.2H2), 4.18(lH. 


d. J==10.2H2^. 4A8(m, d, J=10.2H2}, 5.16(2H, s), 6.76- 
6.80(2H, m\ 6.85-8.89(2H, m\ 7.19-7^3(2H, m), 7.38- 
7.42(2H. m), 7.54(lH, s) 


773 


-CHa 


4-ClPhCH2- 


174.2 • 175 


774 


•CHa 


4-CF30PhCH20CO- 


155.5 • 156.5 


775 


-CH, 


4- 

CFJ>hCH=CHCH,OCO- 


156-159.8 
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Table 32 




Example. 


Rl 


.R2 


.R3 


R4 


R5 


R6 


mpCC) 




776 


•CH, 


♦H 


•H 


•H 


:H 




151 - 153.5 




777 


•CHs 


•H 


•H 


-I 


•H 


-H 


220 - 221 




778 




-H 


-H 


-CI 


-H 


■-H 


185 - 186.5 




779 


-CHa 


•H 


*H 


Morpholino' 


•H 


-H 


233 - 240 


dec 


780 


-CH, 


-H 


♦H 


Piperidino- 


-H 


-H 


217-218.5 


dec 
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Table 33 



R2 R3 




Exanple Ri .R2 R3 R4 mpCc) orlHNMR 



781 


-CH. 


•H 


-H 


-CH, 




782 


-CH* 


-H 


-Cl 


•CHj 




too 


•CH, 


•H 


TT 

-H 


4-CF,Ph- 


258-259 dec 


784 




•H 


•H 


4-ClPhCH,- 


207 • 208.4 


1 o«> 


WX13 


XI 


XT 




oen >3^_ 

251 — 257 dec 


786 


•CH3 


•H 


•H 


CHgCG- 


206 - 207.5 


787 


-CH, 


•H 


-Cl 


CjHaOCO- 


168.5 ■ 171 


788 


-CHa 


-CI 


-H 


t-BuOCO- 


192 • 194.5 


789 


-CH, 


•a 


-H 


CjHeOCb- 


178.5 • 180.5 


790 


-CH, 


-Cl 


-a 


t-BuOCO- 


233 • 233.5 dec 


791 


•CH, 


-Cl 


-Cl 


CjHftOCO- 


224.2 • 225.7 


792 


-CH, 


-H 


-H 


-CO^CHjCFa 


213 - 216 


793 


-CH, 


-H 


-H 


-COjCHs 
•CO,(CHj)^CH3 


197.5 - 199 


794 


-CH, 


-H 


-H. 


198-201. 


795. 


•CH, 


-H 


-H 


-C08(CH2)«OCH3 


176 - 179 


796 


-CH, 


-H 


-Cl 


4-CF30PhCH20CO- 


153 - 155 


797 


-CH, 


-Cl 


-H 


4-CF30PhCH20CO- 


176 - 176.8 


798 


-CH, 


-Cl 


-Cl 


4-CF3OPhCH2OC0- 


196.5 - 197.5 


799 


-CH, 


-H 


-H 


4-CFsOPhCH20CO- 


187 - 189 


800 


-CH, 


-H 


-H 


4-CF9PhCH,OCO- 


180.5 - 182.5 


801 


-CH, 






4- 


185 - 187 


-CH, 


-H 


-H 


CFaPhCH^CHCHaOCO- 




802 


-H 


-H 


3,4-Cl2phCH50CO- 


171 • 171.5 


803 


-CH, 


-H 


•H 


4-CP30PhNHC0- 


228 - 232 dec 



CDCl,: 1.76(3H ,s). 2.30(6H. s), 2.61(2H, t. 
J=5.8Hz), 2.99-3.04(4H. m). 3.60-3.64(4H. m). 
4.03(1H. d. J=10.2H2), 4.04(lH, d, J=10.1H2). 
804 -CH, -H -H -COj(CH,),N(CHJ, 4.18(lH. d. J=10.1H2). 4.22(2H. t, J=5.8H2). 

4.49(1H. d, J=10.2H2), 6.76-6.8l(2H. m). 
6.83-6.89(2H. m), 7.55<1H, s) 
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Table 34 






El 


R2 


R3 


mpCC) 


805 


-CHa 


•CHa 


4-CFaOPh- 


127.2 - 129.7 


806 


'CH3 


-CHa 


^-CFsPh- 


131.5 - 133.6 


807 




-CHs 


4-NCPh- 


149 - 152 




•CHa 


♦CH3 


4- 


84.2 • 86.8 


808 






CPaOPhCHjOCO- 


809 


♦CH, 


-CHa 


4-ClPhCH,OCO- 


116.2 - 116.6 



Table 35 




Example Ri R2 mpCc) orlHNMR 

810 -CHs -OPh 153.2 - 154.8 

CSDCls; 1.16-1.42<2H,ni), l.BKSH.s), 1.87-2.0l(2H,m), 2.31- 
2.60(3H.m), 2.78-3.02(4H.in), 3.24-3.30(lH.in), 

811 -CHs 4-CFsPhNH- 3.82(lH.d,J=8.1H2), 3.9l(lH.d.J=9.7H2), 

4.29(lH,d.J=9.7H2;>, 6.54(2H.d,J=8.6Hz), 6.98- 
7.36(2H.d.J=8.6H2), 7.54(lH,s) 



812 


-CH3 4-CF3Ph- 


130 - 131.8 


813 




117.5 - 118.5 


814 




146.5-147.6 


815 


-CH,4-ClPhCO- 


177 - 179 


816 


-CH3 4-CFsPhCO- 


98 - 100 


817 


-CHa^-CPaOPhO- 


119.4 - 120.7 


818 


-CH3 4-ClPbO-' 


141 - 144 


819 


-CH3 a-CFaPhO- 


89 - 91.7 


820 


-CHa 4-NCPhO^ 


171 - 174.7 


821 


4-FPhO- 


124 - 128 


822 


*-CH3 4-CF3OPhCH20- 


113 - 116 


823 


4-ClPhCH20- 


138-140 


824 


>CH3 4-PhPhCH50- 


116 - 116,6 


825 


-CHjPhCHjCHjO- 
-CH3 4-PyridylCHjO- 


79-81 


826 


80.8 ' 83.9 


827 


•CH3 a-PyridylCHjO- 


11 '79 


828 


-CH3 4-CFaOPhCH20CO- 


101 • 102 


829 


•CH, 4-ClPhNHCO' 


153 - 165 


830 


^CHa 4*ClPhCHjNHC0- 


161 - 164 


831 


-CH3 4-ClPhNH- 


159-161 


832 


-CHj 4-NCPhNH- 


148.5 - 150 


833 


-CHa 4-ClPhN(CHa)- 
-CHa ^-NCPhNCCHa)- 


380.2 - 181.1 dec 


834 


188.5 - 191 


835 


-CHa 4-CF3PhN(CH3)- 


161 - 164 


836 


-CHa (4-ClPh)^N- 


178.5 - 180 
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Table 36 




Example Ri R2 R3 



R4 



R5 



E6 



mpCC) orlHNMR 



837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 



850 



851 



852 



853 



-CH3 -H 

-CH, -H 
•CH, 

-H -H 

-CH8 -H 

-CHj -H 

-CH, -H 

-CH3 -H 

-CHa -H 

-CH3 -H 

-CHa -Ph 

•CH3 -H 



•CH, -H 



•CH3 -H 



-CH3 -H 



•H 

-a 

•H 
-H 
•H 

•OCH3 
-H 
-H 
.-Ph 
-H 
•H 
-H 
-CF3 



-H 



-H 



-H 



•CH(CHa)a 

-CI 

-CF3 

-CF3 

-OPh 

•OCHa 

-COjCH, 

•S-PYRIDYL 

-H 

-cyclo-C«H« 
-H 

-CH=CHPh 
-H 



-H 
•H 
-H 
-H 
•H 

-OCH, 

-H 

•H 

-H 

-H 

-H 

-H 

-CFa 



-H 



-NCCHa), -H 



•OCHa 



-H 



-CH-Ph 



-H 
-H 
-H 
•H 
•H 
-H 
-H 
-H 
-H 
-H 
•H 
-H 
-H 



-H 



158.6 - 160 

115-117.9 

126 • 129.2 
164 - 166 

157 - 158,2 

147 - 151.9 

151 - 152.5 

140 - 143.8 

94.6 - 96.5 
* 162 - 163.9 

146.8 - 149 
178.5 - 181.8 

154 - 156.2 . 
CDCI3, 1.69(3H. s), 2.34(4H, bs), 
2.50-2.59(2H, m). 2.53(lH, d. 
J=14.8H2), 2.67-2.76(2H, m), 
2.85(1H, d, J=14.8H2), 3.4l(lH, 
d, J=12,9H2), 3.47(1H, d. 
J=12.9Hz), 3.87(1H. d. J=9'.6H2), 
4.30<1H, d, J=9.6H2). 7.23- 
7.33(5H.in), 7.53(lH. s) 
CDCI3 1.68(3H, s). 2.30(4H, br), 
2.49-2.57(2H. m). 2.52(1H, d, 
J=14.9H2), 2.65-2. 73(2H. m), 
2.84(1H, d. J=14.9H2), 2,93(6H. 
s), 3.34{2H, d, J=:3.5CK2); 
3.86(1H, d, J=9.6Hz), 4.30(1H, d, 
J=9.6Hz), 6.67(2H, d;j=8.7Hz). 
7.11(2H, d, J=8.7H2), 7.52(1H, s) 
CDCI3. 1.59(3H, s), 2.31(4H, br), 
2.60-2.58(2H. m), 2.53(lH. d. 
J=14.8H2), 2.65-2.74(2H, m), 
2,84(1H, d, J=:14.8H2), 3.35(lH, 
d. J=13.0H2), 3.41(1H, d, 
J=13:0H2), 3.79(3H. s), 3.88(1H. 
d, J=9.7H2). 4:30(1H. d, 
J=9.7H2), 6.83(2H, d. J=8.6Hz). 
7.17(2H, d. J=8.6H2). 7.52(1H. s) 
CDQa 1.61(3H. a). 2.30-Z73(9H. 
m\ 2.84(1H. d, J= I4.8H2), 
3.49(2H,s), 3.87(1H. d. J = 
9.7Hz). 3.D5(2H, a). 4.30(lH. d. J 
= 9.7H2)» 7.09-7,33(9H, m), 
7.52(1H. s) 
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Table 37 




Exanple 


Rl 


R2 


R3 


R4 


R5 


R6 


mpCO orlHNl^^R 






±i 


•ri 


CI 


'H 


TT 


176.8 • 181.3 


855 


-CH, 


-H 


•H 


-CI 


•CI 


•H 


111.8 - 114.8 


856 


-CH, 


-H 


-H 


-OCHj 


-H 


•H 


183.3 - 186.6 


857 


-CH, 


-H 


•H 


-H 


-H 


-CI 


123.5 • 125,3 

CDCls; 1.59(3H, s), 2.37(4H, bs), 2.51-2.6l(2H. m\ 
2.54(1H, d, J=14.8Hz), 2.69-2.76(2H, m\ 2.86(lH, d. 


858 


-CHs 


-H 


-H 


•H 


-H 


•H 


J=14.8Hz). 3.44(1H, d, J=13.lH2), 3.5l(lH, d. 






J=13,lHz), 3.88(1H. d, J=9.6H2), 4.3l(lH. d, 
J=9.6H:5),7.29-7.36(3H, m) 7,39-7,47(2H, xn), 7.61- 
7.60(4Hm), 7.53(lH, s) 

GDCl,; 1,60(3H, s), 2.37-2.76(9H, xn). 2.87(1H, d. 


859 


•CHa 


•H 


-H 


•CF, 


-H 


-H 


J==14.9H2), 3.49(2H. s)..3.88(lH, d, J=9.6H2}. 
4.30(1H. d. J=9.6H2), 7.37(1H. d, J=8.0Hd, 7.53(1H, 
s), 7.64(1H, d, J=8.0H2), 7.68(4H, s) 
CDCla; 1.60(3H, a), 2.38(4H, br), 2.55(lH, d, 
J=14,9Hz), 2.60(2H. br), 2.7l-2.76(2H, m). 2.87(lH, d. 


860 


•CHs 


-H 


•H 


-OCF, 


-H 




J=14.9H2X 3.50(2H, s\ 3.89(lH. d, J=9.7H2), 






4.30(3H, d. J=9.7H2), 7.27(2H, d, J=6.6H2), 7.36(2H. 
d, J=8.1), 7.47-7.52(2H. nj)> 7.53(lH, s), 7.66-7.61(2H, 
m) 



R1 




N 
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Table 38 



— R2 



Exanple Ri 



R2 



mpCC) 



861 -CHa 



862 -CHa 



863 -CHa 



864 -CH3 



866 -CH3 



866 -CHa 



867 'CKs 



868 -CHa 



869 -CHj 



870 -CH. 



871 -CHa 








-< 





H.0' 



134 • 138.8 



188.6 - 190.7 



127 - 131.5 



156 - 158.6 



102.8-104.9 



129 - 133 



"^""^ r>^ ^ 164.0-168.5 



221.5 - 222.3 



158 • 159.4 



CI 105 - 107 
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Table 39 




Exanple 


Rl 


R2 




872 






^ 196 - 199.4 


873 


-CHg 




J 102-104 


874 


-CHa . 




215.5 - 217 


875 


•CHa 


N==/ 


195 - 197.8 



Table 40 



R6 R5 



Exarople 


Rl 


R2 


R3 


R4 


R5 


R6 


mpCc) orlHNMR 


876 




-H 


•H 


•CFa 


-H 


-H 


175,8 - 176.6 


877 




-H 


•H 


-H 


•H 


-H 


180.6-184.2 


878 




-H 


-H 


•F 


-H 


•H 


175 - 179.5 


879 




-H 


-H 


•OCHa 


-H 


•H 


172 - 172,5 


880 


-CH3 


-H 


-H 


-COjCaHa 


•H 


-H 


175 • 179.2 


881 


•CHa 


-H 


-H 


•CHa 


-H 


-H 


185 - 185.5 


882 


-CHa 


-H 


-H 


•CI 


-CI 


-H 


177 - 177.3 


883 


-CHa 


-H 


•H 


-H 


-CFg 


-H 


171.6-173.6 


884 


-CHa 


-H 


-H 


-H 


-H 


-CFa 


179.5 • 180.3 


885 


-CHa 


-H 


-H 


-CI 


•CFa 


•H 


170.5 • 171.2 


886 


-CHa 


-H 


•H 


-CO,H 


-H 


-H 


248 • 252 


887 


-CH3 


•H 


•H 


-H 


•H 


•F 


191 • 192.2 


888 


'CHa 


-H 


•H 


-N(CH3)2 


•H 


-H 


206 - 207 


889 


•H 


-H 


•H 


'F 


•H 


•H 


178.5 • 179.5 


890 


•H 


-H 


-H 


•CN 


-H 


•H 


211-211.5 


891 


•H 


-H 


■H 


•CI 


-H 


•H 


183 • 183.5 
















CDCI3; 1.64(3H. 6). 2.59-2.76(2H, m), 2.62(lH, 
















d, J=15H2). 2.80-2.95(2H, m), 2.93(1H, d. 


892 


•CHa 


-H 


•H 


•CFa 


-H 


-H 


J=15H2). 3.00-3.25(4H. m), 3.94 (IH. d. 
















J=10H2), 4.35(1H. d, J=10H2). 6.86(2H, d. 
















J=8H2), 7.46(2H, d. J=8H2). 7.53(lH, s) 


893 


-CHj 


•H 


•H 


CO,C(CH,)., 


-H 


-H 


198.5-200.5 
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Table 41 




Exaiiple 


Rl 


R2 


R3 


R4 


R6 


R6 


mpCC) 


894 


•CH3 


•H 


-H 


-CI 


-H 


-H 


144 2 - 14<t A 


895 


•CHa 


•H 


-H 


-OCP, 


-H 


-H 


1 • Ttid Q 


896 


-CH3 


•H 


-H 


•CI 


-CI 


•H 

XX 


J.iO.D 


897 


•CH3 


-H 


•H 


-H 


•CI 


XX 


1 QO A » 1 0*5 0 

±0^.^ xob.o 


898 




•H 


•H 


•H 


Jul 




140.0 145 


899 


•CHa 


-H 


-H 


-Br 


•w 

XX 


XX 


151 - 152 


900 


-CH3 


-H 


•H 


JTii 




•XX 


134 - 135.2 


901 


•CHo 


-H 


•H 




Xx 


•TT 

XX 


127 - 130.5 


902 


•CHa 


-H ■ 


-H 




XX 


-TT 
Xx 


jL^o ISO 


903 


-CHs 


-H 


-H 


-OCHaPh 


XX. 


•XT 

Xx 


1 00 • ^ 01 


904 


-CHa 


-ca 


•H 


-H 


-H 


WX 


J.40.0 


905 


•CHi 


-H 


-CI 


-H 


•CI 

x^x 


-TT 

XjL 


laz ioo.o 


906 


-CHs 


-H 


-H 


•H 


-CP, 
a 


•H 


Xx / XxO 


907 


-CHs 


-H 


•H. 


WAA3 


-H 


-H 


117 - lift 
XX / XXO 


908 


-CH, 


•H 


•H 


-H 


-OCHa 


-H 


106 - lOR 

XV/W X \JO 


909 


-CHs 


-H 


-H 


-H 


-H 


-CH, 

V^A J.3 


143 • 145 


910 


-CHa 


-H 


-H 


-H 


-H 


-0CH3 


127 • ISO 


911 


-CHs 


-H 


•H 


-H 


-H 


-CFa 


144 • 145 


912 


-CHa 


•H 


-H 


•OC,Hs 


-H 


-H 


126 • 127 


913 


-CH9 


-H 


-H 


-NOj 


-H 


-H 


156 - 158 


914 


-CHa 


-H 


-CFa 


-H 


-CF, 


-H 


159 • 160 


915 


•CHa 


-H 


-H 


-CN 


-H 


•H 


125 - 129 


916 


-CH3 


-H 


•H 


-C(CH,), 


-H 


-H 


147 - 149 


917 


-CHa 


-H 


-H 


-H 


-CHa 


-H 


125 • 127 


918 


-CHa 


-H 


•H 


-CHa 


-CHa 


-H 


136 • 138 


919 


-CHa 


-H 


-H 


-OCHa 


-OCHa 


-H 


149 - 151 


920 


-CHa 


-H 


-H 


-H 


-H 


^F 


131 - 133 


921 


-CHa 


-H 


-H 


-C,H, 


-H 


•H 


144 • 146 


922 


•CH, 


•H 


•H 


-SOjCHa 
-CON(CHj)j 


-H 


-H 


112 - 115 


923 


-CH, 


-H 


-H 


-H 


-H 


108 - 111 


924 


-CH, 


-H 


•H 


•CONHC3H, 


•H 


-H 


124 • i26 


925 


-CHa 


-H 


-H 


•OCH(CH3)2 


•H 


-H 


122 • 123 


926 


-CH, 


-H 


-H 


-OSOiCHs 


-H 


-H 


100 • 104 


927 


-CH, 


-H 


-H 


-1 


-H 


-H 


132 • 134 


928 


-CHs 


•H 


■H 


-NHCOCH, 


-H 


-H 


105 - 109 


929 


■CHa 


-H 


-H 


•CONHj 


•H 


-H 


159 • 161 


930 


-CH, 


-H 


-H 


-F 


-CI 


-H 


148 • 149 
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Table 42 




Example Ri R2 R3 R4 R5 R6 mp(°C) orlHNMR 

CDCls 1.62(3H, s), 2.38-2.70(4H. bm). 
2.56(1H. d, J=14.9Hz). 2.87(lH. d, 

931 -CH, -H -H -F -H -H ^="-9^2). 3.4l(4H, bs). 3.92aH, d. 

" J=9.7Hz), 4.28(1H, d, J=9.7H2). 5.06(2H. 
a), 6.99-7.07(2H. m), 7.28-7.34(2H. m). 
7.53(1H. s) 

CDCU 1.62(3H. s). 2.45-2.75(4H, bin)^ 
2.58(1H, d. J=14.9Hz). 2.86(lH, d. 

932 -CH, -H -H -CF, -H -H •^=14-9H2). 3.20-3.60(4H. br), 3.94aH. d. 

» " " J=9.8Hz). 4^9(1H, d. J=9.8H2), 5.15(2H. 

s), 7.44(1H. d, J=?8.0H2). 7.54(lH, s). 
7.61(1H, d. J=8.0H2) 
CDCls 1.59(3H. s). 2.30-2.70(4H. m). 
2.56(iH, d. J=15H2), 2.86(1H. d. J=15Hz), 

933 -CH, -H -H -OH -H -H 3-10-3.55(4H. m), 3.9l(lH, d, J=10Hz). 

' 4.28(lH.d.J=10H2).6.03(2H,s),5-30(lH. 

bra), 6.84(2H. d. J=8H2). 7.24(2H. d. 
J=8Hz). 7.53(1H, s) 
CDCls 1.61(3H. s), 2.35-2.70(4H, in). 
2.56(1H, d. J=15Hz), 2.8S(lH, d, J=15H2). 

934 -CH, -H -H -hFH, . -H -H 3-05-3-55<4H. 3.69(2H. bre) S.gKlH. 

* " d, J=10Hz). 4.28(1H. d. J=10Hz). 4.98(2H, 

s). 6.55(2H, d. J=8Hz), 7.14(2H. d. 
J=8Hz). 7.53(1H.8) 

935 -CH, -H -H {CH,)3C(CH^jSi- -H -H 114-115 

936 -CH. -H -H (CH,^.,COCO>JH- -H -H 124 - 127 



Table 43 




Exanple 


Rl 


R2 


inpCc) 


937 


-CH3 


-(CHa)jPh 


143.5 • 144.6 


938 


-CH, 


4-ClPh(CH2)s- 


118-119 


939 


-CH, 


4-ClPhCH=CHCH2- 


121-123.3 


940 


-CH, 


4-CF,PhCH=CHCH,- 


121 - 122 


941 


-CH, 


4- 

CFsOPhCH=CHCH7- 


127 - 128 
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Table 44 














AO 




jiipC C) or IH NMR 


942 


•CH3 


-H 


T T 


•H 


-CI 


•H 


83 • 85 


943 


-CHj 


•H 


•H 




-H 


-H 


174 - 175 


944 


■CHs 


•H 


•H 


-H 


-H 


-CH, 


187 • 188.6 


945 


-CH3 


-H 


-H 


•H 


-H 


-H 


163.5 - 165.5 


946 


-CHs 


-H 


-H 


•CI 


-H 


-H 


172.5 - 174 


947 


-H 


-H 


-H 


-OCF3 


-H 


-H 


128 - 129 


948 


-CHs 


•H 


-H 


-CI 


-CI 


-H 


97 - 98 


949 


-CH, 


-H 


-H 


•F 


-F 


-H 


115 - 116 


950 


-CHs 


-H 


•H 


• •H 


-F 


-F 


101 - 103 


951 


-CH, 


-H 


-F 


•H 


-F 


-H 


85-87 


952 


-CH, 


-F 


-F 


-F 


-F 


-F 


143 - 144 


953 


-CH, 


-F 


-H 


-F 


-H 


-F 


92-95 


954 


-CH, 


-H 


-F 


-H 


-H 


-F 


144 - 146 


955 


-CH, 


-F 


-H 


-H 


-H 


-F 


169 - 170 


956 


•CH, 


■H 


-H 


•F 


-H 


-F 


178 - 182 


957 


-CH, 


•H 


-H 


-H 


-F 


-H 


112 - 115 


958 


•CH, 


•H 


•H 


-H 


-CFj 


-H 


78-80 


959 


-CH, 


•H 


-H 


-H 


•H 


-F 


175 • 176 


960 


-CH, 


-H 


-H 


•Br 


-H 


-H 


166 • 167 


961 


•H 


-H 


-H 


-F 


-H 


-H 


121.5 - 122 


962 


-H 


-H 


-H 


•CI 


-H 


-H 


112.9 - 116.7 


963 


-H 


-H 


•H 


-CI 


-01 


•H 


105.5 - 106 


964 


•H ■ 


•H 


-H 


•H 


-Ci 


-H 


97.6 - 98 


965 


•H 


-H- 


-H 


-H 


-F 


-H 


93-94 


966 


-CH, 


•H 


•H 


-OCHFj 


-H 


-H 


134 - 135 


967 


-CH, 


-H 


-H 


•F 


-OCH3 


-F 


71-74 


968 


-CH, 


-H 


•H 


-F 


-OCHF2 


-F 


84-86 


969 


•CH, 


-H 


•H 


-CI 


-OCHF2 


-H 


85-87 


970 


-CH, 


•H 


•H 


•CI 


•H 


-H 


180 - 181 


971 


•CH, 


•H 


-H 


-CFa 


-H 


-H 


185 • 187 


972 


-CH, 


■H 


-H 


-OCFj, 


•H 


-H 


172 • 173 


973 


-CH, 


•H 


•H 


-OCH2CF3 


-H 


-H 


76 • 80 


974 


-CH, 


-H 


-H 


-CI 


■OCH^CF, 


•H 


139- 140 
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Table 45 




Example Ri R2 R3 R4 



R5 



R6 



mpCC) or IHNMR 



975 -CH, -H -H -OCH1CF3 



-CI 



-H 



976 



•CHa -H -H -OCHF, -CI 



977 -CH, -H -H 



-Br 



CDa, 1.62(3H, s), 2.40-2.75(4H, m), 2.57(1H, d, 
J=15H2). 2.87(1H, d. J=15H2). 3.05-3.50(4H. m), 
3.92(1H, d, J=10H^, 4.28(1H, d, J=10H2), 
4.40(2H, q, J=8Hz), 5.02(2H, e), 6.40(2H. d. J=8H2), 
7.2I(2H. dd. J=8.2Hz). 7.39(lH, d. J=2H2), 7.53(1H. 
s) 

CDClj 1.62(3H. s). 2.40-2.70(4H. m), 2.59(lH, d, 
J=15Hz), 2.87(1H. d. J=15H2). 3.10-3.55(4H, m), 
H 3.96(1H, d, J=10H2),4.30(1H. d, J=10Hz). 5.13(2H. 
s), 6.53(1H, t, J=73H2), 7.10-7.30(2H, m), 7.42(lH, 
s). 7.55(1H, s) 

CDCls 1.62(3H," 3), 2.40-2.65(4H, m), 2.59(lH. d, 
J=15Hz), 2.86(1H,. dr J^lSHz), 3.00-3.60(4H, m), 

OCHF, -F 3.96(1H. d. J=10Hs), 4^9(lH, d. J«10Hz), 6.14(2H, 
s), 6.59(1H. t. J=73H2D, 7.17(lH. m), 7.39(1H. m), 

7.55(1H. s) 



Table 4 6 



Or" 



Example 


Rl 


R2 


R3 


R4 


R5 


R6 


mpCC) 


978 


-CHs 


-H 


-H 


-CF3 


-H 


-H 


139.8 














141.7 


979 


•CH3 


-H 


-H 


-H 


-CI 


-H 


108 - 111 


980 


-CH3 


-H 


-H 


-H 


-H 


-CH3 


185 - 186 


981 


-CH3 


-H 


-H 


-CI 


•CF3 


-H 


115 - 115.5 


982 


•CH3 


-H 


-H 


-CF3 


-CH3 


-H 


91 - 91.5 


983 


-CHa 


-H 


-H 


-SCF3 


-H 


-H 


136.5 - 137 


984 


•CH3 


-H 


-H 


-F 


-CI 


-H 


72.5 - 73 


985 


-CH3 


-H 


-H 


-CI 


-H 


-CHj 


178.5 - 179 
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Table 47 



Example 

986 

987 

988 

989 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 



1010 



1011 



Rl 



R2 



-CH3 -CHj-pyclo-CeHi, 

•CH3 -cydo-C^i, 

'CHg "CHjCFs 

-CHg -CH2CH=C(CHa)s 

-CaHa (E)-3,4-CljPhCH=CHCH,- 

-CH3 (E)-4*ClPhCH=CHCHs- 

-CHa (E)-4-CF30PliCH=CHCHs- 

-H (E)-4-ClPhCH=CHCHj- 

-H (E)-4-CIPhC(CH,)=CHCHj- 

-H CZ)-4-CaPhC(CH9)=eHCHr 

-CHa aD)-4-CP3PhCia=CHCHa- 

-CHs (Z)-4-CFsPbCH=CHCH2- 

•CH, CE)-3-CF3-4-ClPhCH=CHC3H,- 

•CHs (E)-.4-FPhCH=CHCH2- 

-CH3 (E)-4-CF,PhCH=C(CH3)CHj- 

-CH, (4-CFsPh)jC=CHCHa- 

-CH3 4-ClPh(CHa)2- 

-CHs 4-ClPh(CH,)s- 

-CHs 4-ClPh<CHj),- 

-CH3 4-ClPhO(CHj)j- 

-CH, 4-CF30Ph(CH2),- 

-CH3 4-CFsPh(CHa)s- 

-CHa 4-CFaPhO(CH,),- 

-CHa 4-CFaOPhN(Caj,)(CHa)a- 



-CHa CE)-4-aPhC(CH8)=CHCH2- 



mpCC) 



-CHa (2)-4-aPhC(CH8)=CHC3H2- 



101 - 103 
189.6 - 191.6 
123.5 • 124 
138-138.5 
145 - 148 
124 • 125 
60-61 
113 - 114 

109 - no 

95- 96 
132 - 133 
138 - 140 
147 ♦ 149 
155 - 156 
122 - 123 
145 • 146 
160-151 

96- 97 
78 - 82 

138 - 139 
46-48 
118 - 120 
104 - 108 
102 - 104 

CDCla 1.62(3H. s), 2.02-2.10(3H, m), 
2.57(1H. d, J=14.9Hz). 2.40-2.73(4H. m). 
2.87(1H. d. J=14.9Hz). 3.06-3.62(4H, m), 
3.93(iK, d. J=9.7H2), 4.29(lH, d, J=9.7K2), 
4.76(2H, m), 5.87(lH, dt, J=1.3H2, 6.7H2), 
7.23-7.37(4H, m). 7.54(1H. b) 
CDCI3 1.62(3H. s), 2.02-2.10(3H. m). 
2.58(1H.- d, J=14.9H^, 2.35-2.72(4H, m). 
2.86(1H. d. J=14.9Hz). 3.04-3.56(4H. m). 
3.94(1H. d. J=9.8H2), 4.30(1H, d, J=9.8H2). 
4.46(2H. m), 5.66(lH. dt. J=1.4H2, 7.0Hz), 
7.04-7.12(2H. m). 7.23-7.35(2H. m). 
7.53(1H. a) 
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Table 4 8 




Exanple Ri R2 mpCC) 



1012 



1013 



1014 



1015 



1016 



1017 



1018 



1019 



1020 




80-85 



120 - 140 



189 • 190 



196.1 - 199.1 



137.4 - 139.2 



71 - 76.4 



121.1 - 122.1 



177.1 - 178.9 



158.5 - 160.4 
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Table 4 9 



NO, 




R1 



A. 



.R2 



Exanple Rl 



R2 



mpCC) 



1021 -CH3 



1022 -CH 



CI 193.4 - 195.9 



CI 203.6 - 204.9 




1023 -CH3 



1025 -CH, 



1026 -CH3 



1027 -CHa 



1028 -CHj 



1029 -CH, 



1030 -CH, 



1031 -CH. 




93.6 - 96.5 



I 215.3 - 216.4 



180.7 - 182.3 



170.2 • 170.6 



134.3 - 135.7 



CI 83.6 - 86.3 



CI 391.8- 192.9 
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Table 50 




Example Ri 



R2 



mpCC) orlHNMR 



1032 -CH, 




CH, 



174,3 - 179.2 



1033 -CH, 



108.9 - 113.1 



1034 -CH, 




1035 -H 



CI 



193.5 - 194.7 



152 • 153.5 



1036 -H 



1037 -H, 




1038 -CH: 



Q 




CI 



190.3 • 191,2 



177.5 - 180,9 



127.5 - 128,1 



1039 -CHa \— ^ 




140 - 141.5 



1040 -CHa 



1041 -CHa 



114 - 117 



■o 



CDCls 1.40-1.62(5H, ro), 1.80-1.93(2H. br). 2.46- 
2.64(13H. m). 2,87(1H, d. J=14.9Hz), 3.37{4H, br), 
3.92(1H. d. J=9.7H2). 4.20(2H, t. J=6.l) , 7.53(lH. a) 
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Table 51 



NO 




N— R2 



Exanple 


Rl 


R2 


mpCc) 


1042 


-CHa 


4-CFsOPh- 


160.5 • 161.4 


1043 




4-CFsPh- 


158.6 - 160.6 


1044 


-CHs 


4-CH80Ph- 


138.5 - 139.5 


1045 


-CHa 


Ph- 


163 - 163.5 


1046 


-CHa 


4-FPh- 


159 - 160 


1047 


-CHs 


PhCHs- 


141.5 - 142 


1048 


-CH, 


4-ClPh- 


177 - 178 


1049 


-CHs 


4-NCPh- 


158 - 159 


1050 


-CHs 


4-CnPhCH2- 


144 - 145 


1051 


-CHs 


4-CFaPhCHj- 


95.5 - i97 


1052 


-CHs 


4-CP80PhCH2- 


143 - 143.5 


1053 


-CHs 


4-CFsPhCO- 


160.5 - 162.4 


1054 


-CHs 


4-ClPhCO- 


218 - 220.3 


1055 


-CH, 


4-CF,OPhCO- 


169.8 - 172.7 



Table 52 



113 R4 




Exanple 


R1 


R2 


R3 


R4 


R5 


R6 


More) 


1056 


-H 


-H 


-H 


-CFs 


-H 


-H 


215.3 


-217.8 


1057 


-H 


-H 


-H 


-Br 


-H 


-H 


219.2 


-221.3 


1058 


-H 


-F 


-H 


-Br 


-H 


-H 


198.8 


- 200.5 


1059 


-H 


-H 


-F 


-CI 


-H 


-H 


199- 


199.5 


1060 


-H 


-H 


-H 


-ON 


-H 


-H 


180.2 


-184.1 


1061 


-H 


-F 


-F 


-F 


-H 


-H 


188.5 


-189.2 


1062 


-H 


-H 


-F 


-F 


-F 


-H 


191.7 


- 192.6 


1063 


-H 


-F 


-H 


-CI 


-H 


-H 


202.8 


- 203.3 
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Table 53 



R3 




Exaiiple 


R1 


R2 


R3 


R4 


R5 


R6 


mprc) 


1064 


-H 


-H 


-H 


-CI 


-H 


-H 


214.2-214,8 


1065 


-H 


-H 


-CI 


-CI 


-H 


-H 


204.1 - 205.7 


1066 


-H 


•H 


-CF3 


-H 


-H 


-H 


127.8-131.8 


1067 


-H 


-H 


-H 


-OCF3 


-H 


-H 


204.2 - 205.3 


1068 


-H 


-H 


-H 


-F 


-H 


-H 


199.2-200.2 



Table 54 

R2 




Exanple 


R1 


R2 


R3 


R4 


R5 


mpCc) 


1069 


-H 


-H 


-CI 


-H 


-H 


164.6- 


165.9 


1070 


• • 


-H 


-GFj 


-H 


-H 


194.9 


.toe 


1071 


-H 


-H 


-OCFg 


-H 


-H 


211 .7 - 


212.1 


1072 


-H 


-H 


-H 


-CF3 


-H 


182.9- 


185.9 
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Table 55 




Example 


R1 


R2 






ns 


R6 


107^ 


-H 


n 


•ri 




-H 


-H 


lU /4 




It 
•H 


11 
•H 


-OCH3 


-H 


-H 






1 1 

-n 


-H 


-CI 


-H 


-CI 






•n 


•rt 


-Ci 


-H 


-H 


1077 


-H 


-H 


♦H 


-1-PYRRYL 


-H 


-H 


1078 


-H 


-H 


-H 


-Ph 


-H 


-H 


1079 


-H 


-H 


-H 


-OCHjPh 


-H 


-H 


1080 


-H 


-H 


-H 


-Br 


-H 


-H 


1081 


-H 


-H 


-H 


-OCaH„ 


-H 


-H 


1082 


-H 


-H 


-H 


-CN 


-H 


-H 


1083 


-H 


-H 


-H 


-OPh 


-H 


-H 


1084 


-H 


-H 


-F 


-F 


-F 


-H 


1085 


-H 


-CHa 


-H 


-CHa 


-H 


-CHa 


1086 


-H 


-CHa 


-H 


-H 


-H 


-CHa 


1087 


-H 


-H 


-CFa 


-H 


-CF3 


-H - 


1088 


-H 


-H 


-H 


-CI 


-F 


-H 


1089 


-H 


-H 


-H 


-Br 


-H 


-F 


1090 


-H 


-H 


'H 


-F 


-f' 


-F 


1091 


-H 


-H 


-H 


-CI 


-H 


-F 


1092 


-H 


-H 


-H 


-C^Hg 


-H 


-H 


1093 


-H 


-H 


-H 


-N(Ph)2 


-H 


-H 


1094 


-H 


-H 


-H 


-H 


-CI 


-CI 


1095 


-H 


-H 


-H 


-1 


-H 


-H 


1096 


-H 


-H 


-H 


-1-(1.2.4-triazolyl) 


-H 


-H 



mpCc) 
202.5 . 203.1 
205.4 - 206.4 
162.7-164 

233.7- 236.2 

249.1 - 249.7 
211.6-212 

202.2 - 203.9 
224.4 - 226.2 

156.8- 158.3 

197.8- 198.7 

193.1- 200-1 
193.8-196 

177.9- 178.3 
175.7-178.2 
i200.2 - 202.3 

197.2- 199.2 
206.1 - 207.4 

174-174.7 
202.8 - 203.7 
162.2-165.1 
182.6-186.4 

223.5 • 224.5 
217-221.1 

200.6 - 202.3 



1198 

Table 56 




Exanple 


R1 


R2 


R3 


R4 


R5 


R6 


MS 


1097 


-H 


-H 


-H 


-H 


-H 


•H 


tin 


1098 


-H 


-CI 


-H 


-H 


-H 


-n 


404 


1099 


-H 


-H 


-CI 


-H 


n 


-n 


404 


lion 


-H 


-F 


-H 


1 1 


U 

-n 


1 1 

-n 


388 


n m 

±±\JX 


-H 


-H 

f 1 


•H 

ri 




LJ 

-n 


t 1 

-H 


412 


1 1 no 


n 




-n 




•H 


-H 


415 


1103 


u 
-n 




u 
-n 


-H 


-H 


-H 


438 


1104 


LJ 


LJ 

-n 


-CF3 


-H 


-H 


-H 


438 


1105 


u 
-n 


t i 


It 

-H 


-C(CH3)3 


-H 


-H 


426 


1106 


i_i 
-n 


-H 


-H 


-OC2H5 


•H 


-H 


414 


1107 


11 
-n 




-CI 


-H 


-CI 


-H 


472 


1108 


-n 








-H 


•01 


472 




•n 


-W 
•n 


•rl 


-H 


-OPh 


"H 


462 


1110 


-W 

"ft 


-ri 


c 




-H 


•F 


406 


1 *i ^ *i 
1111 


-W 

•n 


IT 


If 
-ri 


-F 


•H 


-H 


406 


TITO 




-H 

n 


•n 


-p 


-F 


-H 


406 


xxxo 


-H 






-n 


c 
-r 


-H 


406 


1114 


-H 


•H 


-H 


.p 
1 


.c 
•n 


-r 


424 


1115 


-H 


-H 


-F 


•H 


-P 


-r 


424 


1116 


-H 


-F 


-H 


-H 


-P 


c 
-r 


424 


1117 


•H 


-H 


-F 


-F 


-H 


-F 


A OA 


1118 


-H 


-F 


-H 


-F 




.p 


AO A 


1119 


-H 


-OCF3 


-H 


-H 


-H 


•H 




1120 


-H 


-H 


-H 


-C2H, 


-H 


-H 


398 


1121 


-H 


-H 


-H 


-H 


-Br 


-H 


448 


1122 


-H 


-Br 


-H 


-H 


-H 


-H 


448 


1123 


-H 


-H 


-H 


-H 


-F 


-F 


406 


1124 


-H 


-CI 


-H 


-H 


-H 


-CI 


438 


1125 


-H 


-OCaHs 


-H 


-H 


-H 


-H 


414 


1126 


-H 


-H 


-H 


-OC4H9 


-H 


-H 


442 


1127 


-M 


-n 


-H 


-H 


-H 


-OCHjPh 


476 


1128 


-H 


-H 


-H 


-H 


-NOa 


-H 


415 


1129 


-H 


-H 


-H 


-H 


-OCF3 


-H 


454 


1130 


-H 


-H 


-H 


-CI 


-CI 


-H 


438 


1131 


-H 


-CI 


-H 


-H 


-CI 


-H 


438 


1132 


-H 


-H 


-H 


-H 


-OCOCHa 


-H 


428 


1133 


-H 


-NOj 


-H 


-H 


-H 


-H 


415 


1134 


-H 


-H 


-H 


-H 


-F 


-H 


388 


1135 


-H 


-H 


-CI 


-H 


-CI 


-H 


438 


1136 


-H 


-H 


-H 


-H 


-CN 


-H 


395 


1137 


-H 


-H 


-OCHj 


-H 


-H 


-H 


400 


1138 


-H 


-OCHj 


-OCH3 


-H 


-H 


-H 


430 


1139 


-H 


-OCH, 


-H 


-0CH3 


-H 


-H 


430 


1140 


-H 


-OCH3 


-H 


-H 


-OCHa 


-H 


430 



1199 

Table 57 



Exaitiple 


R1 


R2 


R3 


R4 


R5 


R6 


MS 


1141 


-H 


•H 


-H 


-OCH3 


-OCH3 


-H 


430 


1142 


-H 


-H 


-H 


-OCHj 


-OCH3 


-OCHa 




1143 


-H 


-H 


-CI 


•H 


•H 


-NO2 






-H 


-H 


•H 


-OCH, 


-H 








-H 


-H 


-OCH- 


-H 


n 


•iNL/2 


445 




n 


n 


It 


•n 




14 


446 


114 / 






•n 


•n 


•ri 


14 

-rl 


463 


lI4o 




n 


•n 




LJ 

-n 


LJ 

-n 


384 


ll4y 




n 


•n 


-wn3 


•Url3 


•H 


398 


llDu 




•wri3 


•n 


-wn3 


-ri 


•H 


398 


1151 




* -W 

•n 


•n 


-r» 


-oris 




384 


115 J 


n 


-W 
•n 




tj 
-n 


LJ 

•rj 


-CH3 


398 


115o 


n 


•H 
•n 


•Pi 


•n 


LJ 

-n 


-CH3 


384 


1154 


— n 


•n 


•n 


-n 


/-*LJ 

-oris 


•CH3 


398 


llDO 


n 


-W 
~n 


.M 
•n 




14 

•n 


Li 


428 


llDD 


.M 
-n 


•n 


•n 


•■WW3P17 


LJ 

-rl 


1 1 

-rl 


428 


"tic? 
llo7 






-W 
*n 


•lNPlOwwn3 


-ri 


-n 


427 


llDo 




-H 








•n 


398 




•H 


*H 




13 


n 


wn3 


A-i *i 

4 iZ 




-H 


-H 


*H 




•H 


— ii 


4ZO 


1161 


-H 


•H 


-H 


-CH=CHPh(1rans) 


•H 


-H 


AlO 


1162 


-H 


-H 


-H 


-N(CH3)a 


-H 


-H 


413 


1263 


-H 


-H 


•Br 


-H 


•H 


-OCH3 


478 


1164 


-H 


-H 


•H 


-F 


•H 


-a 


422 


1165 


•H 


-H 


•Br 


-H 


•H 


-F 


466 


1166 


•H 


-H 


-OCH3 


-H 


-H 


-F 


418 


1167 


-H 


-H 


-H 


-CHjCH{CH3)2 


-H 


-H 


426 


1168 


-H 


•Br 


-H 


-OCH, 


-OCH3 


-H 


508 


1169 


-H 


-F 


•F 


-F 


-F 


-F 


460 


1170 


-H 


-H 


-H 


-N(CH3)j 


•H 


•OCH3 


443 


1171 


•n 


•n 




•n 


rsf^u PK 


-rl 


582 


1172 


-H 


-H 


-H 


-OCHjPh 


•OCHjPh 


-H 


582 


1173 


-H 


-H 


-H 


-H 




-H 


414 


1174 


-H 


-H 


-H 


-H 


-OCHaPh 


-H 


476 


1175 


•H 


-H 


-H 


-OCHaPh 


. -OCHa 


-H 


506 


1176 


-H 


-H 


-H 


-SCjHj 


-H 


-H 


430 


1177 


-H 


-H 


-H 


-OCHF2 


-H 


-H 


436 


1178 


-H 


-H 


-H 


-OCH(CH3)a 


-H 


-H 


428 


1179 


-H 


-H 


»H 


-OCH3 


-Br 


-H 


478 


1180 


-H 


-H 


-H 


-N(CaHJa 


-H 


-H 


441 


IlSl 


-H 


-H 


-H 


-OCH3 


-F 


-H 


418 


1182 


-H 


-H 


-H 


-OCHa 


•CH3 


-H 


414 


1183 


-H 


-OCHj 


-H 


-H 


-F 


-H 


418 


1184 


-H 


-CI 


-H 


-H 


-NO2 


-H 


449 




1200 

Table 58 

R3 R4 



Exanple 


R1 


R2 


R3 


R4 


R5 


R6 


MS 


J. JICS 


-H 


-H 


*H 


-OC2H5 


•OC2H5 


1 1 


458 


lloo 


n 


ri 


-H 
ij 


www wnj 


-wwn3 


M 
It 




1187 


LJ 




•n 




-wOn3 


LJ 




1188 


♦n 


u 
•n 


11 


•oOn3 


1 i 
-n 


1 1 
-H 


416 


1189 


-H 


-H 


-H 


-CI 


•NO2 


-H 


449 


1190 


•H 


•H 


-H 


•SOjCHa 


-H 


-H 


448 


1191 


-H 


•H 


•H 


-OCH3 


-OCHaPh 


-H 


506 


1192 


-H 


•H 


-H 


-CI 


-CF, 


-H 


472 


1193 


-H 


-1 


-H 


-H 


-H 


-H 


496 


1194 


-H 


-H 


-H 


-H 


-SCF3 




470 


1195 


•H 


-OCHs 


-H 


.OCH3 


-OCH3 


-H 


460 


1196 


-H 


-H 


-OCH3 


-H 




-H 


430 


1197 




-CO2CH3 


-H 


-H 


-H 


-H 


428 


1198 


-H 


-OCH3 


-H 


-H 


-H 


-OCHa 


430 


1199 


•H 


-OCHi, 


-H 


-OCH3 


-H 


-OCH3 


460 


1200 


-H 


-OCHFa 


-H 


-H 


-H 


-H 


436 


1201 


-H 


-H 


-Br 


-OCHa 


-OCH3 


-H 


508 


1202 


-H 


-H 


-CH, 


-OCHj 


-H 


-CHa 


428 


1203 


-H 


-H 


-H 


-OH 


-H 


-H 


386 


1204 


-H 


-H 


-OCH, 


-OH 


-OCH3 


-H 


446 


1205 


-H 


-H 


-H 


-OH 


-H 


-OH 


402 


1206 


-H 


-H 


-H 


-H 


-H 


-OCH3 


400 


xZv i 




-r 


-n 




-n 


.p 


•♦UO 


l^UO 




•n 


M 
-n 


-0— r 1 niLJ T w 


•n 


M 






•H 


•H 


-H 


-OCHjPh 


-01 


-H 


510 




« i 


1 1 


-H 

n 




1 1 


t* 




1211 




•H 


-OCHg 


-OCH3 


-OCHg 


-H 


460 


1212 


-H 


•H 


•H 


-cvclo-CeH*, 

wjv^iw W51 Ifl 


-H 


•H 


452 


1213 


M 


-H 


-H 


CHa^CHCHjO- 


-H 


-H 


426 


1214 


-H 


-H 


-H 


Pyrrolidinyl- 


-H 


-H 


439 


1215 


-H 


EtOCOCHjO- 


-H 


-H 


-H 


-H 


472 


1216 


-H 


-H 


-H 


-OCH3 


cyclo-C^HgO- 


-H 


484 


1217 


-H 


•H 


CF3CF2O. 


-H 


•H 


-H 


504 


1218 


-H 


•H 


-H 


Imidazolyl- 


-H 


-H 


436 


1219 


-H 


-H 


•H 


Piperidino- 


-H 


-H 


453 


1220 


-H 


•H 


-H 


4-CF3Ph- 


-H 




514 


1221 


•H 


-H 


-H 


4-CH30Ph- 


-H 


-H 


476 


1222 


-H 


-H 


-H 


(CH3)2N(CH2)30- 


-H 


-H 


471 


1223 


-H 


-H 


-H 


Morphollno- 


•NO2 


-H 


500 


1224 


-H 


•H 


-H 


Piperidino- 


-NO2 


-H 


498 


1225 


•H 


-H 


-H 


4-FPh- 


-H 


-H 


464 


1226 


-H 


M 


-H 


4-CH3(CH2)aPh- 


•H 


-H 


572 


1227 


-H 




-H 


3.4-F2Ph- 


-H 


-H 


482 


1228 


-H 


M 


-H 


4-CH3(CH2)3Ph- 


-H 


-H 


502 


1229 


-H 


•H 


-H 


S-CM-FPh- 


-H 


-H 


496 



1201 



Table 59 



fO 9U 



Example 


R1 


R2 


R3 




R4 


R5 


R6 


MS 


1230 


-H 


-H 


-H 




4-CF30Ph- 


-H 


-H 


530 


1231 


-H 


-H 


-H 






-H 


-H 


460 


1232 


-H 


-H 


-H 




4-NCPh. 


-H 


-H 


471 


1233 


-H 


-H 


-H 




3,4.(CHjO)2ph- 


-H 


-H 


506 


1234 


-H 




-OCHjO- 




-H 


-H 


-H 


414 


1235 


•H 


-H 




-OCHjO- 




-H 


-CI 


448 


1236 


-H 


•H 




-OCHjO- 




-H 


-H 


414 


1237 


•H 


-H 




-OCHaO- 




-OCH, 


•H 


444 


1238 


•H 


-NO, 


-H 




-OCHjO- 




•H 


459 


1239 


-H 


-H 


-H 








-H 


486 



1240 -H -H f N -il^ .H .„ .N02 617 



1241 -H -H I, j I I -H -H -N02 589 




1242 -H -H 0*^ljl^'^^>i==^(p •» -H -OCH3 587 



CH, CH, 



1243 -H -H -H — .h -H 437 



-H -H -H \y \/ \ -H -H 626 




1245 -H -H -H \^^^^N^J .h -h 513 



1246 -H -H -H II J -H -H 486 




1202 

Table 60 




1203 

Table 61 




1204 

Table 62 




1205 

Table 63 





R1 


mp(X:) or MS 


1271 




227.6 - 228.3 


1272 




428 


1273 




494 


1274 




376 


1275 




374 



1206 

Table 64 



NO, 



Example R1 




fnp(X:) or MS 



1276 f\ 
1.277 ^Q^c^ 



360 



374 



1278 



1279 



1280 



1281 



1283 



1284 



1285 




368 



Br 230.6 • 232.6 



470 



481 



470 



504 



538 



481 



1207 

Table 65 




1208 

Table 66 




1209 

Table 67 




1210 



Table 68 




1211 

Table 69 




1212 



Table 70 




1213 

Table 71 




OMe 



,0 



1343 



/ NH 



543 



1214 



Table 72 




i 



1215 



Table 73 




1216 

Table 74 



R2 




Exanple 


R1 


R2 


R3 


R4 


no 


mprc) 


1362 


•H 


-H 






-n 


187 


- 188 


13fi3 


-H 




-wl 


-n 


-n 


io3 


- 184 


1364 


-H 


-0GH3 


-OCH, 


-OCH, 


-H 


169 


- 170 


1365 


-H 


-CI 


-CI 


-H 


-H 


174 


-175 


1366 


-CI 


-H 


-H 


-H 


-CI 


208 


-209 


1367 


-F 


-F 


-H 


-H 


-H 


184 


-185 


1368 


-H 


-F 


-F 


-H 


-H 


185 


- 186 


1369 


-H 


-H 


-COjCH, 


-H 


-H 


183- 


184.5 


1370 


-H 


-COsCjHs 


-H 


-COaCjH, 


-H 


181 


- 182 


1371 


-H 


-H 


-OCH, 


-H 


-H 


175 


-176 


1372 


-CI 


-H 


-H 


-H 


-H 


173- 


174.5 


1373 


-H 


-CI 


-H 


-H 


-H 


173 


-174 


1374 


-H 


-CFa 


-H 


-H 


-H 


184 


- 186 


1375 


-CF, 


-H 


-H 


-H 


-H 


188 


- 190 


1376 


-H 


-H 


-Ph 


-H 


-H 


187 


-186 


1377 


-H 


-CF, 


-H . 


-CF, 


-H 


183 


- 184 


1378 


-F 


-F 


-F 


-F 


-F 


235- 


•237 


1379 


-H 


-H 


-SCH, 


-H 


-H 


177- 


-179 


1380 


-H 


-H 


-C(CH,), 


-H 


-H 


201 • 


•202 


1381 


-CH, 


-H 


-H 


-H 


-H 


IBS- 


•185 


1382 


-OCF, 


-H 


-H 


-H 


-H 


ISO- 


• 191 


1383 


-H 


-OCF, 


-H 


-H 


-H 


188- 


•189 



i 



1217 
Table 



75 



0,N 



Example Rl 



1384 (CH3)2CH- 

1385 (CHJaCHCHj. 

1386 CeH,7- 

1387 Ph(CH2)2- 

1388 PhCH==CHCHa- 

1389 PhtCHJa- 

1390 (Ph)aCH- 

1391 Ph- 

1392 2-NaphthyICHj. 

1393 4-PyrldylCHa- 

1394 4-C!Ph(CHa)a. 

1395 (4-CIPh)2CH- 

1396 . A'CH^Ph- 

1397 4-CH30Ph- 

1398 2-BocNHPhCHa- 

1399 CHaOCHjCHj- 



1400 



1401 





251-253 
233-235 
219-220 
198-200 
180-181 
186-187.5 
202-204 
242-244 
173.5-174.5 
163-164 
198-200 
238-240 
230-231 
248-250 
144-145 

1.80-2.00 (m, 2H), 2.15-2.25 (m, 2H), 3.30-3.40 (m. 
5H), 3.68 (t, 2H. J = 4.5H2). 3.95-4.20 (m, 4H), 4.27 
(I. 2H. J a 4.5H2), 7.54 (s. 1H) 

1.46 (S, 9H). 1.80-1,95 (m, 2H), 2.05-2.15 (m, 2H), 
2.40-2^0 {m. AH), 2.66 (t, 2H. J = 5H2). 3.25-3.45 (m. 
6H). 3.90-4.1 0(m, 4H). 4.24 (t, 2H, J = 5H2). 7.54 (s, 
1H) 



1.80-1.95 (m, 2H), 2.05-2.25 {m. 2H), 2.35-2.60 (m. 
4H). 2.63-2.81 (m, 2H). 3.25-3.55 (m, 6H). 3.85-4.25 
(m, 6H). 6.09 {s, 2H). 7.20-7.40 (m, 4H). 7.54 (s. 1H) 



1218 
Table 



76 




Exaziple 


Rl 


R2 


R3 


R4 


R5 


R6 


mp(*c) 


1402 


•H 


•H 


•H 


-CI 


-H 


-H 


249 - 252(dec-) 


1403 


-H 


-H 


-H 


-F 


-H 


•H 


23a - 240{dec.) 


1404 


-H 


-H 


-H 


-CF^ 


-H 


-H 


215-217 


1405 


•H 


-H 


-H 


-OCF^ 


-H 


-H 


231 - 233 


1406 


-H 


-H 


-H -CH, 


-H 


*H 


>300 


1407 


-H 


-H 


-F Morpholino- 


-H 


•H 


240 - 245{dec.) 


1408 


-H 


-H 




-H 


•H 


>300 


1409 


-H 


•H 


-CI 


'/^ yN— CH3 


-H 


-H 


205 - 207 


1410 


-H 


-H 


-H 




-H 


-H 


246 - 250(dec.) 


1411 










-H 


-H 


220 -225 (dec.) 



Table 77 



ox:)-- 



1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 



1420 



1421 



PhCQ- 

PhCHjCO- 

Ph(CHj)2C0- 

PhOCHaCO- 

(CHa)2aHCH2CO- 

4-CF3PhCO- 

PhCHr 

4-PhPhCH,- 




178-180 
170-171 
160.5-162 
203-205 
214-215 
165-166 

249-251 (dec.) 

262-264(dec.) 



195-197(dec.) 



^ jy 226.227(dec.) 



1219 

Example 1422 

Production of (S) -1- (2-bromo-4-nitroimidazol-l-yl) -2- 
inethyl-3~ { 4- [1- (4-trifluoromethoxyphenyl) piper idin-4- 
yl] piperazin-l-yl}propan-2-ol 

A mixture of (R) -2-bromo-4-nitro-l- (2-methyl- 
2-oxiranylmethyl) imidazole (485 mg, 1.75 mmol) , 1-[1- 
(4-trif luoromethoxyphenyl) piperidin-4-yl]piperazine 
(720 mg^ 2.19 mmol) and ethanol (10 ml) was stirred at 
50**C for 8 hours. The reaction mixture was concen- 
trated, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
20/1) to obtain (S) -1- (2-bromo-4-nitroimidazol-l-yl) -2- 
methyl-3-{ 4- [1- (4-trif luoromethoxyphenyl) piperidin-4- 
yl]piperazin-l-yl}propan-2-ol (792 mg, yield 77%) as a 
yellow amorphous form. 
^H-NMR(CDCl3) 6ppm: 

1- 13(3H, s), 1.50-1.75 (2H, m) , 1 . 81-2 . 00 (2H, m) , 
2.35(1H, d, J = 13.9 Hz), 2 . 4 0-2 . 8 6 ( 12H, m) , 3.57- 
3.76(2H, m), 3.98(2H, s) , 6.89(2H, d, J = 8.5 Hz), 
7.09(2H, d, J = 8.5 Hz), 8.12(1H, s). 

Following compounds were produced in the same 

manner - 

Example 1423 

Tert-butyl (S) -4-{ 4- [3- (2-chloro-4-nitroimidazol-l-yl) - 

2- hydroxy-2-methylpropyl] piperazin-l-yl }piperidine-l- 

carboxylate 

^H-NMR(CDCl3) 6ppm: 

1.12(3H, s), 1.29-1. 48 (11H, m) , 1 . 67-1 . 81 (2H, m) , 
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2.34(1H, d, J = 13.8 Hz), 2 . 38-2 . 74 ( 12H, m) , 3.97{2H, 
s), 4.02-4.14 {2H, m) , 8.05(1H, s) . 
Example 1424 

Tert-butyl (S) -4-{l- [3- (2-chloro-4-nitroimidazol-l-yl ) - 
2-hydroxy-2-methylpropyl]piperidin-4-yl}piperazin-l- 
carboxylate 
^H-NMR ( CDCI3 ) 5ppin: 

1.11(3H, s), 1.38-1.57 (IIH, m) , 1 . 69-1 . 86 (2H, m) , 2.24- 
2.50(9H, m) , 2 . 67-2 . 79 (IH, m) , 2 . 8 6-3 . 00 ( IH, m) , 3.31- 
3.43(4H, m) , 3.95(2H, s) , 8.04(1H, s) . 

Table 78 




0 



Exairple 


X 


R 


^H-NMR (CDCI3) 5ppm 


1425 


none 


OCF3 


1.13(3H, s), 1.50-1.75(2H, m) , 1 .81-2.00 (2H, m) , 
2.35 (IH, d, J=13.9Hz), 2 . 40-2 . 86 (12H, m) , 3.57- 
3.76 (2H, m), 3.98 (2H, s) , 6.89 {2H, J=8.5Hz), 
7.09(2H, d, J=8.5Hz), 8.12 (IH, s) . 


1426 


C=0 


CI 


1.13 (3H, s), 1.31-1.56 (2H, m) , 1 . 70-2 . 00 (2H, m) , 
2.36(1H, d, J=13.9Hz), 2 . 65-2.91 (12H, m) , 3.63- 
3.84 (IH, m), 3.93 (2H, s) , 4 .56-4.74 (IH, m) , 
7.19-7.42 (4H, m) , 8,13 (IH, s) . 


1427 


c=o 


OCF3 


1.14 (3H, s), 1.35-1. 60 (2H, m) , 1.74-2.00 (2H, m) , 
2.36(1H, d, J=13.9Hz), 2 . 42-2. 93 (12H, m) , 3.65- 
3.81(1H, m), 4.00(2H, s) , 4 .56-4 .74 (IH, m) , 
7.25 (2H, d, J=8.7Hz), 7.44(2H, d, J=8.7Hz),- 
8.14 (IH, s) . 


1428 


CH2 


CI 


1.12 (3H, s), 1.43-2.05(6H, m) , 2.34 (IH, d, 
J=13.9Hz), 2.37-2.95(12H, m) , 3.47 (2H, s) , 
3.97 (2H, s), 7.12-7.30(4H, m) , 8.12 (IH, s) . 


1429 


CH2 


OCF3 


1.12(3H, s), 1.44-2.05(6H, m) , 2.35(1H, d, 
J=14.0Hz), 2.42-2.93(12H, m) , 3.48 (2H, s) , 
3.98(2H, s), 7.15(2H, d, J=8.6Hz), 7.34(2H, d, 
J=8.6Hz) , 8.12 (IH, s) . 



1221 

Table 7 9 




Exairple 


X 


R 


^H-NMR (CDCI3) Sppin 


1430 


c=o 


CI 


1.12 (3H, s), 1.43-1.81 (4H, m) , 2.10-2. 62 (9H, m) , 
2.71-3.07 (2H, m), 3 . 31-3 . 45 (4H, m) , 3.96(2H, s) , 
7.24-7.40 {4H, m) , 8.10 (IH, s) . 


1431 


c=o 


OCF3 


1-12 (3H, s), 1.45-1.83 (4H, m) , 2 . 12-2 . 57 ( 9H, m) , 
2.71-3.07 (2H, m), 3.28-3. 47 (4H, m) , 3.96 (2H, s) , 
7.25 (2H, J=8.6Hz), 7.45 (2H, d, J=8.6Hz), 
8.10 (IH, s) . 


1432 


CH2 


OCF3 


1.11(3H, s), 1.50-1.98(4H, m) , 2 .24-3. 10 (15H, m) , 
3.54(2H, s), 3.98(2H, s) , 7.16(2H, d, J=8.6Hz) , 
7.34 (2H, d, J=8.6Hz), 8.12 (IH, s) . 


1433 


CH2 


CI 


1.11 (3H, s), 1.40-1.83 (4H, m) , 2.25-3.02 (15H, m) , 
3.46(2H, s), 3.95(2H, s) , 7 .14-7 .29 (4H, m) , 
8.12 (IH, s) . 


1434 


none 


OCF3 


1.13 (3H, s), 1.50-1.64 (2H, m) , 1, 76-1 . 88 (2H, m) , 
2.15-2.43 (5H, iti) , 2.52-2 .95 (6H, m) , 3. 05-3. 19 (4H, 
m), 3.98 (2H, s) , 6.89{2H, d, J=8.7Hz), 7.11 (2H, 
d, J-8.7HZ) , 8.1 (IH, s) . 


1435 


none 


CI 


1.13 (3H, s), 1.50-1.64 (2H, iti) , 1, 71-1. 90 (2H, m) , 
2.12-2.48(5H, m) , 2.55-2.90 (6H, m) , 3. 05-3. 19 (4H, 
m), 3.96(2H, s) , 6.84(2H, d, 'J=8.7Hz), 7.18{2H, 
d, J=8.7Hz) , 8.11 (IH, s) . 
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Table 80 




0— < 



0 





Y 


r\ 


^H-NMR (CDCI3) 5ppm 


1436 


CI 


4-ClPh- 


1.17 (3H, s), 2.41 (IH, J=13.9Hz), 2.56 (IH, d, 
J=13.9H2), 2.63-2.73 (2H, m) , 2.76-2. 92 (2H, m) , 
3.08-3.18(4H, m), 3.40(1H, s) , 4.01(2H, s) , 
6.80-6.96(6H, m) , 7. 14-7 .24 (2H, m) , 8.06(1H, s) . 


1437 


Br 


4- 

CFaPhCHz- 


1.16(3H, s)r 2.39(1H, d, J=13.9Hz), 2.55(1H, d, 
J=13.9Hz), 2.65-2.78 (2H, m) , 2 . 84-2.92 (2H, m) , 
3.02-3.14 (4H, m), 3.46(1H, s) , 4.01 (2H, s) 
5.08(2H, s), 6.89(4H, m) , 7.48(2H, d, J=8.3Hz), 
7.63(2H, d, J=8.3Hz), 8.12 (IH, s) . 


1438 


Br 


4- 

ClPhCHa- 


x.xo^Jtl, s; , ^.^^(iH, a, J— ij.yMz;, ^.bD(lH, d, 
J=13-9Hz), 2.63-2.78 (2H, m) , 2. 80-2. 96 {2H, m) , 
3.04-3.12 (4H, m), 3.47 (IH, s) , 4.01 (2H, s) , 
4.98 (2H, s), 6.88 (4H, s) , 7.35(4H, s) , 8.12 (IH, 
s) . 


1439 


CI 


4- 

CFaOPhCHs 


1.16(3H, s), 2.40 (IH, d, J=13.9Hz), 2.55 (IH, d, 
J=13.9Hz), 2. 65-2. 76 (2H, m) , 2.78-2. 92 (2H, m) , 
3.04-3.12(4H, m), 3.45(1H, s) , 4.00(2H, s) , 5.0 
(2H, s), 6.89(4H, s) , 7.22 (2H, d, J=8.6Hz), 
7.45(2H, d, J=8.6Hz), 8.06 (IH, s) . 


1440 


CI 


4- 

CFaOPh- 


1.18 (3H, s), 2.41 (IH, d, J=13.9Hz), 2.56 (IH, d, 
J=13.9Hz), 2.65-2.76 (2H, m) , 2.78-2.88 (2H, m) , 
3.06-3.20(4H, m) , 3.39(1H, s) , 4.02 (2H, s) , 
6.84-7.00 {6H, m) , 7.14 (2H, d, J=8.3Hz), 8.06(1H, 
s) . 


1441 


CI 


4-CF3Ph- 


1.18 (3H, s), 2.42 (IH, d, J=13.9Hz), 2.57 (IH, d, 
J=13.9Hz), 2.65-2.77 (2H, m) , 2.79-2. 92 (2H, m) , 
3.06-3.20 (4H, m) , 3.40 (IH, s) , 4.03 (2H, s) , 
6.80-7.00 (6H, m), 7.53 (2H, d, J=8.6Hz), 8.07 (IH, 
s) . 
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Table 81 



H 



Example 


R 


^H-NMR (CDCI3) Sppm 


1442 


Cl- 


1.17(3H, s), 2.40(1H, d, J=13.9Hz), 2.55(1H, d, 
J=13.9Hz), 2.65-2.92 (4H, m) , 3.08-3.24 (4H, m) , 3.40(2H, 
s), 4.00 (2H, s), 4.20(2H, s) , 6.54 (2H, d, J=8.7Hz), 
6.88 (2H, d, J=8.7Hz), 7.09 (2H, d, J=8.7Hz), 7.18-7.25 (2H, 
m) , 8.06 (IH, s) . 


1443 


CF3O- 


1.16(3H, s), 2.41 (IH, d, J=13.9Hz), 2.55 (IH, d, 
J=13.9Hz), 2.65-2.92(4H, m) , 3.08-3.25 (4H, m) , 3.44(2H, 
s), 4.02(2H, s), 4.21(2H, s) , 6.57(2H, d, J=8.6Hz), 
6.89(2H, d, J=8.6Hz), 7.01(2H, d, J=8.3Hz), 7.22(2H, d, 
J=8.3Hz), 8.06(1H, s) . 
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Table 82 

Jul °" 

0 



Exartple 


X 


R 


^H-NMR (CDCI3) 5ppm 


1444 


CI 




1.15(3H, s), 1.51-1.86(4H, m) , 2.27- 
2.57 (3H, m), 2.75-2.92 (2H, m) , 3.00- 
3.16(2H, m), 3.56(1H, s), 4.17(2H, s), 
6.90-7.02 (4H, m) , 7. 10-7.25 (2H, m) , 
7.56(2H, d, J=8.8Hz), 8.01(1H, s) . 


1445 


Br 




1.25 (3H, s), 1.50-2.00 (8H, m) , 2.24- 
2.67(7H, m), 2.75-3,20 (4H, m) , 3.97(2H, 
s), 4. 25-4. 40 (IH, m) , 6.88 {2H, d, 
J=8.8H2), 7.13 {2H, d, J=8.8Hz), 8.12 (IH, 
s). 


1446 


CI 


0 


1.14(3H, s), 1.76-1.93(4H, m) , 2.24- 
2.52 (5H, m), 2 . 74-2. 86(1H, m) , 2.95- 
3.07 (IH, m), 3.98{2H, s) , 7.17 (2H, d, 
J=8.8H2), 7.55 (2H, d, J=8.8H2), 8.05 (IH, 
s). 


1447 


CI 


0 


1.13(3H, s), 1.51-1.90(4H, m) , 2,19- 
2.55(5H, m), 2 . 71-2. 83 (IH, m) , 2.85- 
3.19{5H, m), 3.51-3.83(4H, m) , 3.98(2H, 
s), 6.90(2H, d, J=8.3Hz), 7.13 (2H, d, 
J=8.3Hz), 8.05 (IH, s) . 


1448 


CI 




1.15(3H, s), 1.39-1.83(5H, m) , 2.33- 
2.62 (3H, m), 3. 00-3. 15 (2H, m) , 3.49- 
3.61(2H, m), 4.17 (2H, s), 6. 97-7.05 {4H, 
m), 7.21-7.24 (2H, m) , 7.53-7.58 (2H, m) , 
8.08 (IH, s) 


1449 


CI 




1.14 (3H, s), 1.61-1.81(5H, m) , 2.34- 
2,57 (3H, m), 2.77-2.84 (2H, m) , 3,01- 
3.06(2H, m), 3.99(2H, s), 5.04(2H, s), 
6.89-6.95{2H, m), 7. 11-7.25 (4H, m) , 7.43- 
7.48 (2H, m), 8.09 (IH, s) 


1450 


CI 




1.14(3H, s), 1.45-1.80(5H, m) , 2.38- 
2.60(3H, m), 2. 78-2 . 90 (2H, m) , 3.01- 
3.06 (2H, m), 3.98 (2H, s), 5.11{2H, s) , 
6.89-6.93 (2H, m) , 7 . 12-7 . 18 (2H, m) , 7.52- 
7.55(2H, m), 7 . 62-7. 65 (2H, m) , 8.08(1H, s) 


1451 


CI 


— — ^^^^^^^ — 


1.14(3H, s), 1.38-1.80(5H, m) , 2,28- 
2,60(3H, m), 2.77-2.93(2H, m) , 3.02- 
3.08 (2H, m), 3.98(2H, s) , 5.01 (2H, s) , . 
6.84-6.92 (2H, m) , 7. 11-7. 16 (2H, m) , 7.32- 
7.36(4H, m), 8.08 (IH, s) 



1225 

Table 83 




0 



Exaitple 


Rl 


R2 


^H-NMR (CDCI3) 5ppm 


1452 


0 1 


CH3 


1.13{3H, s), 1.48 (9H, s) , 2.42 (3H, s) , 
2.43(2H, s), 3.03-3.13 (4H, m) , 
3.42(1H, d, J=10.7Hz), 3 .50-3 . 63 (5H, 
m), 3.85(2H, s) , 6.84 (2H, d, J=7.1H2), 
7.11 (2H, d, J=7.1Hz), 7.88 (IH, s) . 


1453 


0 1 


C2H5 


1.06-1.11 (6H, m), 1.48 (9H, s) , 
2.41(1H, d, J=13.2Hz), 2.55(1H, d, 
J=13.2Hz), 2.64-2.68 (2H, m) , 3.10- 
3.13(4H, m), 3.42(1H, d, J=13.2Hz), 
3.57-3.60 (4H, m) , 3.69(1H, d, 
J=13.2Hz), 3.79(2H, s) , 6.83-6.86 (2H, 
m), 7.09-7. 12 (2H, m) , 7.84 (IH, s) . 



Example 14 54 
Production of ( S) -2-methyl-6-nitro-2- { 4- [ 1- ( 4- 
trifluoromethoxyphenyl) piperidin-4-yl]piperazin-l- 
yl^lethyl}-2, 3-dihydroimidazo [2^ l-b]oxazole 

(S) -1- (2~bromo-4-nitroimidazol-l-yl) -2- 
methyl-3-{ 4- [1- (4-trif luoromethoxyphenyl) piperidin-4- 
yl]piperazin-l-yl}propan-2-ol (790 mg, 1.34 mmol) was 
dissolved in N-dimethylf ormamide (4 ml) ^ sodium 
hydride (69 mg, 1.74 mmol) was added while cooling on 
ice, and the solution was stirred at the same tempera- 
ture for 1 hour. To the reaction mixture, ethyl 
acetate (1.3 ml) and water (10 ml) were added in this 
order, and the precipitated crystals were filtered off 
and washed with water. The crystals were purified by 
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silica gel column chromatography (methylene chloride/ 
methanol = 10/1) and recrystallized from ethyl 
acetate/isopropyl ether to obtain (S) -2-methyl-6-nitro- 
2-{ 4- [1- (4-trif luoromethoxyphenyl) piperidin-4- 
yl]piperazin-l-ylmethyl}-2, 3-dihydroimidazo [2, 1- 
b]oxazole (270 mg, yield 40%) as a white powder. 
Melting point 180-181 . S^'C. 

Following compounds were produced .in the same 

manner. 

Example 14 55 

(S) -2-{ 4- [4- (4-chlorophenyl) piperazin-l-yl]piperidin-l- 
ylmethyl}-2-methyl-6-nitro-2, 3-dihydroimida20 [2, 1- 
b]oxazole 
Yield 34% 

Melting point 226-228*^0. 

Example 1456 

(S) -2-methyl-6-nitro-2-{4- [4- (4-trifluoromethoxy- 
phenyl) piperazin~l-yl] piperidin-l~ylmethyl}-2, 3- 
dihydroimidazo [2, 1-b] oxazole 
Yield 23% 

Melting point 193-194*^0. 

Example 1457 

(S) -2-{4- [4- (4-chlorobenzyl)piperazin-l-yl]piperidin-l- 
ylmethyl}-2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazole 

Yield 25% 

Melting point 148-149°C. 
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Example 14 58 

(S) -2-methyl-6-nitro-2-{ 4- [4- ( 4-trif luoromethoxy- 
benzyl ) piperazin-l-yl] piperidin-l-ylmethyl } -2 , 3- 
dihydroimidazo [2, 1-b] oxazole 
Yield 21% 

Melting point 142-143''C. 

Example 14 59 

(S) ~ (4-chlorophenyl) -{4- [1- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperidin-4- 
yl] piperazin-l-yl }methanone 
Yield 29% 

Melting point 174-175*^0. 

Example 14 60 

(S) -{4- [1- (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) piperidin-4-yl] piperazin-l-yl } - (4 
trif luoromethoxyphenyl ) methanone 
Yield 29% 

Melting point 137-138°C. 

Example 14 61 

(S) -2-{ 4- [1- (4-chlorobenzyl) piperidin-4-yl] piperazin- 
ylmethyl}-2-methyl-6-nitro-2, 3-dihydroimidazo [2,1- 
b] oxazole 
Yield 24% 

Melting point 168-169°C. 

Example 14 62 

(S) -2-methyl-6-nitro-2-{4- [1- (4-trif luoromethoxy- 
benzyl ) piperidin-4 -yl] piperazin-l-ylmethyl } -2 , 3- 
dihydroimidazo [2, 1-b] oxazole 
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Yield 27% 

Melting point 140-141°C. 

Example 14 63 

(S) - (4-chlorophenyl) -{ 4- [4- (2-methyl-6-nitro-2 ^ 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl ] piperidin-l-yl }methanone 
Yield 30% 

Melting point 218-220''C. 

Example 14 64 

(S) -{4- [4- (2-methyl-6-nitro-2, 3-dihydroimidazo [2,1- 
b] oxazol-2-ylmethyl) piperazin-l-yl] piperidin-l-yl }- (4- 
trif luoromethoxyphenyl) methanone 
Yield 27% 

Melting point 133~134°C- 
Example 14 65 

(S) -1 ' - (2-methyl-6-nitro-2, 3-dihydroimidazo [2, 1- 
b] oxazol-2-ylmethyl) -4- (4-trif luoromethoxyphenoxy ) - 

[1, 4 ' ] bipiperidinyl 
Yield 41% 

Melting point 131-132°C. 

Example 14 66 

Production of tert-butyl (S) -4- [4- (2~methyl-6-nitro- 

2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 

yl ] piperidine-l-carboxylate 

A mixture of (R) -2-chloro-4-nitro-l- ( 2- 
methyl-2-oxiranylmethyl) imidazole (3 g, 13.79 mmol) , 
tert-butyl 4-piperazin-l-yl-piperidine-l-carboxylate 
(3.9 g, 14.48 mmol) , and ethanol (30 ml) was stirred at 
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50°C for 9 hours. The reaction mixture was concen- 
trated, and the residue was purified by silica gel 
column chromatography (methylene chloride/methanol = 
10/1) to obtain a yellow amorphous form. The amorphous 
form was dissolved in N-dimethylf ormamide (18 ml), 
sodium hydride (651 mg, 16.28 mmol) was added while 
cooling on ice, and the resultant solution was stirred 
at the same temperature for 1 hour. To the reaction 
mixture, ethyl acetate (6 ml) and water (42 ml) were 
added in this order, and the precipitated crystals were 
filtered off and washed with water. The filtrate was 
recrystallized from 2-propanol (20 ml) /water (60 ml) to 
obtain tert-butyl (S) -4- [4- (2-methyl-6-nitro-2 , 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-1- 
yl]piperidine-l-carboxylate (4.08 g, 66%) as a light 
yellow powder. 
Melting point 181-182'*C. 

The following compound was produced in the 
same manner. 

Example 14 67 

Tert-butyl (S) -4- [1- (2-methyl-6-nitro-2 , 3-dihydro- 
imidazo [2, 1-b] oxazol-2-ylmethyl ) piperidin-4- 
yl] piperazine-l-carboxylate 
Yield 56% 

Melting point 184-185°C. 

Example 14 68 

Production of 4-trif luoromethoxybenzyl (S)-4-[4-(2- 
raethyl-6-nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2- 
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ylmethyl) piperazin-l-yl] piperidine-l-carboxylate 

A mixture of 4- (trifluoromethoxy) benzyl 
alcohol (480 mg, 2.50 mmol) , 1 , 1 ' -carbonylbis-lH- 
imidazole (405 mg, 2.50 mmol) , and N-dimethyl- 
formamide (3 ml) was stirred at room temperature for 14 
hours. 

Meanwhile, tert-butyl (S) -4- [4- (2-methyl-6- 
nitro-2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) - 
piperazin-l-yl]piperidine-l-carboxylate (750 mg, 1.66 
mmol) was dissolved in methylene chloride (5 ml), 
trif luoroacetic acid (5 ml) was added, and the 
resultant solution was stirred at room temperature for 
14 hours. The reaction mixture was concentrated. To 
the residue, methanol (5 ml) and triethylamine (5 ml) 
were added, and the mixture was stirred at room 
temperature for 10 minutes and then concentrated. The 
residue was dissolved in N, N-dime thy 1 formamide (5 ml). 
The solution was added to the above described N,N- 
dimethylformamide solution followed by stirring at 50°C 
for 3 hours . 

The reaction mixture was allowed to return to 
room temperature, poured in water (40 ml) , and 
extracted with ethyl acetate (30 ml) twice. The 
organic phases were combined, washed with water (40 ml) 
twice followed by a saturated saline solution (30 ml), 
and then dried over sodium sulfate. After filtration, 
the filtrate was concentrated, and the residue was 
purified by silica gel column chromatography (methylene 
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chloride/methanol = 10/1) and then recrystallized from 

ethyl acetate/isopropyl ether to obtain 4- 

trif luoromethoxybenzyl (S) -4- [4- (2-methyl-6-nitro-2 , 3- 

dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazin-l- 

yl]piperidine-l~carboxylate (545 mg, 58%) as a light 

brown powder. 

Melting point 105-106''C. 

The following compound was produced in the 
same manner. 

Example 14 69 

4-Trif luoromethoxybenzyl (S) -4- [1- (2-methyl-6-nitro~ 
2, 3-dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperidin-4- 
yl] piperazin-l-carboxylate 
Yield 64% 

Melting point 110-111°C. 

Example 1470 

Production of (S) -2-methyl-6-nitro-2- [4-{l-[3- (4- 
trif luoromethoxyphenyl ) -2-propenyl ] piperidin-4- 
yl}piperazin-l-ylmethyl] -2, 3-dihydroimidazo [2 , 1- 
b] oxazole 

Tert-butyl (S) -4- [4- (2-methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl ) piperazin-1- 
yl]piperidine-l-carboxylate (750 mg^ 1.66 mmol) was 
dissolved in methylene chloride (5 ml), trif luoroacetic 
acid (5 ml) was added followed by stirring at room 
temperature for 1.5 hours. The reaction mixture was 
concentrated. To the residue, methylene chloride (5 
ml) and triethylamine (5 ml) were added, and the 
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mixture was stirred at room temperature for 10 minutes 
and then concentrated. The residue was dissolved in 
1, 2-dichloroethane (20 ml) ^ 3- (4-trif luoromethoxy- 
phenyl) propenal (396 mg, 1.83 mmol) and sodium 
triacetoxyborohydride (564 mg, 2.66 mmol) were added 
followed by stirring at room temperature for 3.5 hours - 
The reaction solution was washed with a saturated 
sodium hydrogencarbonate solution (15 ml), water (20 
ml), and a saturated saline solution (20 ml) in this 
order, and then dried over sodium sulfate. After 
filtration, the filtrate was concentrated, and the 
residue was purified by silica gel column chromato- 
graphy (methylene chloride/methanol = 10/1) and then 
recrystallized from methanol/water to obtain (S)-2- 
methyl-6-nitro-2- [4-{ 1- [3- (4-trif luoromethoxyphenyl) -2- 
propenyl] piperidin-4-yl }piperazin-l-ylmethyl] -2 , 3- 
dihydroimidazo [2, 1-b] oxazole (446 mg, 49%) as a light 
yellow powder. 
Melting point 157-158**C. 

Following compounds were produced in the same 

manner. 

•Example 1471 

(S)-2-methyl-6-nitro-2- [4-{4- [3- ( 4-trif luoromethoxy- 
phenyl) -2-propenyl] piperazin-l-yl }piperidin-l- 
ylmethyl ] -2 , 3-dihydroimidazo [ 2 , 1-b] oxazole 
Melting point 174-175°C. 

Example 1472 

(S) -2-methyl-6-nitro-2-{ 4- [4- (4-trif luoromethoxy- 
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phenoxy ) phenyl ] piperazin-l-ylmethyl } -2 , 3-dihydro- 
imidazo [2, 1-b] oxazole 4-toluenesulf onate 
Melting point 146 . 1-148 . S'^C. 
Example 1473 

• (S) -2-methyl-6-nitro-2-{ 4- [4- ( 4-trif luoromethoxy- 
phenoxy) phenyl] piperazin-l-ylmethyl } -2 , 3-dihydro- 
imidazo [2, 1-b] oxazole hydrochloride 
Melting point 133-137°C- 

Table 84 




Exanple 


Rl 


R2 


^H-NMR {CDCI3) 5ppm 


1474 


0 CH, 


CH3 


1.48 (9H, s), 1.55(3H, s) , 2.36(3H, s) , 

2.61 (IH, d, J=12.3Hz), 2.80 (IH, d, J=12.3Hz) , 

3.03-3.15 (4H, m), 3.41 (IH, d, J=10.8Hz), 

3. -48-3. 60 (5H, m) , 3.69 (IH, d, J=8.1Hz), 4.08 

(IH, d, J=8.1Hz), 6.85 (2H, d, J=7.1Hz), 7.06 

(2H, d, J=7.lHz), 7.46 (IH, s) . 


1475 


0 CH, 


CzHs 


0.97 (3H, t, J=7.1Hz), 1.49(9H, s) , 1.53 (3H, 
s), 2.54-2.78 {3H, m) , 2.93-2.96(lH, m) , 3.10- 
3.13 (4H, m), 3.39-3.43 (IH, m) , 3.57-3.67 (6H, 
m), 3.96(1H, d, J=9.8Hz), 6.83-6.85 (2H, m) , 
7.02-7.05 (2H, m) , 7.43 (IH, s) . 


1476 


H 


CH3 


1.53 (3H, s), 2.37 (3H, s) , 2.60 (IH, d, 
J=12.2Hz), 2.78 (IH, d, J=12.2Hz), 2.98- 
.3.18 (8H, m), 3.40 (IH, d, J=10.8Hz), 3.55(1H, 
d, J=10.8Hz), 3.66(1H, d, J=8.1Hz), 4.04 (IH, 
d, J=8.1Hz), 6.85 (2H, d, J=7.1Hz), 7.06 (2H, 
d, J=7.1Hz), 7.45(1H, s) . 


1477 


H 


C2H5 


0.98 (3H, t, J=7.1Hz), 1.53(3H, s) , 2.55- 
2.75(3H, m), 2.93-2.95(lH, m) , 3.15-3.18(4H, 
m), 3.24-3.28 (4H, m) , 3.37-3.43 (IH, m) , 3.62- 
3.67 (2H, ra), 3.94 (IH, d, J=9.8Hz), 6.82- 
6.87 (2H, m), 7.02-7.05 (2H, m) , 7.44 (IH, s) . 
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Table 85 




— R2 



Example 


Rl 




R2 


mp(°C) 


1478 


-CH3 


4 


-ClPh- 


202.6 - 204.0 dec 


1479 


-CH3 


4 


-CF3PhCH2- 


172.0 - 174.2 


1480 


-CH3 


4 


-ClPhCHz- 


227.0 - 228.3 dec 


1481 


-CH3 


4 


-CFsOPhCHa- 


176 - 179.5 


1482 


-CH3 


4 


-CF30Ph- 


114 . 1 - 116.6 


1483 


-CH3 


4 


-CFsPh- 


105 - 110 



Table 8 6 




Example 


Rl 


R2 




R3 


mp(°C) 


1484 


-CH3 


-CH3 


4 


-ClPh- 


126. 2-127 . 5 


1485 


-CH3 


-CH3 


4 


-CFaOPh- 


103.0-106. 6 


1486 


-CH3 


-H 


4 


-ClPh- 


209.8 - 210.3 dec 


1487 


-CH3 


-H 


4 


-CFaOPh- 


110.0 - 113.5 
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Table 87 




Exaitple Rl 



R2 



mp (°C) or NMR 



1488 -CH3 



1489 -CH3 



14 90 -CH3 



1491 -CH3 



1492 -CH3 




H 





F F 




r 

O^F 




110.6-111.7 



NMR(CDCl3) dppm 1.56-1.71 
(7H, m), 2.16 (3H, m) , 2.57 (IH, 
d, J=14.9Hz), 2.76-3.10 (3H, 
m), 3.93 (IH, J=9.8Hz), 
4.36(1H, d, J=9.8Hz), 7.12 (2H, 
d, J=8.5Hz), 7.55-7.68 (3H, m) , 
9.04(1H, s). 

I^(CDCl3) Sppm 1.48-1.68 
(4H, m), 1.75-1.95 (IH, m) , 
2.19-2.56(4H, m) , 2.75-3.19 
(9H, m), 3.53-3.77 (4H, m) , 
3.88 (IH, d, J=9.7Hz), 4.36(1H, 
d, J=9.7Hz), 6.89 (2H, d, 
J=8.5Hz), 7.13(2H, d, 
J=8.5Hz), 7.68 (IH, s) . 



148.4 - 149.7 



160.4 - 161.8 



1493 -CH3 



1494 -CH3 




0 





N 

CH 




CI 



164.4 - 167.3 dec 



140.2 - 142.8 
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Table 88 




Example Rl R2 R3 mp(°C) or NMR 

1495 -CH3 ^^N^ iTN'^' 143.1 - 145.8 

NMR(CDCl3) 6 0.97(3H, t, 
J=7.1Hz), 1.51 (3H, s), 2.58- 
2.76 (7H, m), 2.89 (IH, d, 
-^P^ J=14.9Hz), 3.17-3.20 (4H, m) , 

1496 -CH3 ^^N^ ^^^Hs 3.38(1H, d, J=13.3Hz), 3.54- 

•^N^^k**^ 3.64(4H, m), 3.89 (IH, d, 

J=9.8Hz), 6. 82-6. 85 (2H, m) , 
7.01-7.04 (2H, m), 7.27- 
7.30 (4H, m), 7.41 (IH, s) . 

CI 

14 97 -CH3 O^igX^ -CH3 100.7 - 103.0 
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The following compounds were produced in the 
same manner as in Example 64 9. 

Table 89 

HO. 



II N 
0 



N 



CI 



Exarrple 


R 


Solvent 


^H-NMR 5ppm 


1498 


-CI 


DMSO-de 


1 . 32-1 . 50 (2H,m) , 1 . 55-1 . 75 (2H,m) , 
2.86-3.02 (2H, m) , 3.36-3.50 
(2H,m) , 4 . 05 (2H, s) , 4 . 93 ( IH, s ) , 6 . 9 

5 f2H d .T=R QH7^ 7 91 H T— « QH 
^ v^AAf ^/ <j o • zfn^ ) f f M ^± \4Lnf \jif o — o . j7ri 

z) , 8.35 (IH, s) , 


1499 


-OCF3 


DMSO-de 


1 . 51-1 . 67 (2H,m) , 1 . 76-1 . 94 (2H,m) , 
2 . 02 ( IH, s ) , 2 . 96-3 . 12 (2H, m) , 3 . 37- 
3 . 56 (2H,m) , 4 . 07 (2H, s) ,6.9 (2H, d, J 
=8 . 9Hz) , 7 . 12 (2H,d, J=8 . 9Hz) , 8 . 00 
(lH,s) . 


1500 


CH3 


CDCI3 


1.57-1.71 (2H,m) ,1.78-1.98 {2H,in) , 
2.92-3.08 (2H,m) ,3.24 (3H,s) ,3.35- 
3 . 51 (2H,m) , 4 . 09 (2H, s ) , 6 . 74 (2H, d, 
J=8 . 9Hz) , 6. 88-7 .10 (6H,m) , 
8.02 (lH,s) . 


1501 




CDCI3 


1 . 55-1 . 69 (2H,m) , 1 . 80-1 . 98 (2H,m) , 
2 . 92-3 . 08 {2H,in) , 3 . 33-3 .49 (2H,m) , 
4 . 09 (2H, s) , 6. 82-6 . 98 (6H,m) , 7 . 14 
(2H, d, J=8 . 9Hz) , 8 . 02 ( IH, s ) . 


1502 




CDCI3 


1 . 53-1 . 67 (2H,m) , 1 . 80-2 . 16 ( 6H,m) , 
2.84-3.06 (4H,m) , 3 . 24-3 . 45 (4H,m) , 
4 . 11 (2H, s) , 4 . 33-4 . 47 (lH,m) ,6.80- 
6 . 92 ( 6H,m) , 7 . 14 (2H, d, J=8 . 9Hz) , 
8.00 (IH, s) . 


1503 


— N^I^^^N^^^^^)— OCF3 


CDCI3 


1 . 53-1 . 65 (2H,m) , 1 . 82-1 . 98 (2H,m) , 
2 . 84-3 . 00 (2H,m) , 3 . 14-3 . 39 
(10H,m) ,4.07 (2H,s) ,6.84-6.96 
(6H,m) ,7.14 (2H,d, J=8-6Hz) ,8.01 
(1H,S) . 
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The following compounds were produced in the 
same manner as in Example 652. 

Table 90 



Exanple Rl mp(°C) 

1504 ^^^ci 242,0 - 245.0 

1505 -OCF3 235.9 - 236.8dec. 

F 

1506 214.0 - 215. Idee. 



1507 221. 3-229. A 



>^F 

F 

1508 li^^^l ^ 237.6-238.4 

F^ 



1509 \ — / 254.2 - 256.8 

F 



The following compounds were produced in the 
same manner as in Example 128. 
Example 1510 

(R) -2-methyl-6-nitro-2-{4- [1- (4-trifluoromethoxy- 
benzyl) piperidin-4-yl ] phenoxymethyl } -2 , 3-dihydro- 
imidazo [2 , 1-b] oxazole 
Melting point 186-188°C. 

Example 1511 

(R) -6-nitro-2-{ 4- [4- (4-trif luoromethoxyphenoxy) - 
piperidin-l-yl ] phenoxymethyl } -2 , 3-dihydroimidazo [2 , 1- 



1239 

b] oxazole 

Melting point 157-160°C. 

Example 1512 

(R) -2-methyl-6-nitro-2-{ 4- [3- (4-trifluoromethoxy- 
phenoxy) -8-azabicyclo [3 . 2 . 1] octan-8-yl] phenoxymethyl } - 
2, 3-dihydroimidazo [2, 1-b] oxazole 4-toluenesulf onate 
Melting point 207 . 2-208 . O^^C (decomposition). 
Example 1513 

2-Methyl-6-nitro-2- [4- (4-trif luoromethoxyphenoxy) - 
benzyloxymethyl] -2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 107 . 9-109 . 3''C . 
Example 1514 

6-Nitro-2-{ 4- [4- ( 4-trif luoromethoxyphenoxy ) piperidin-1- 
yl ] phenoxymethyl } -2 , 3-dihydroimidazo [2 , 1-b] oxazole 
Melting point 173 . 2-177 . 3*^0 . 
Example 1515 

2-Methyl-6-nitro-2-{4- [4- ( 4-chlorophenoxy ) piperidin-1- 
yl] phenoxymethyl} -2, 3-dihydroimidazo [2, 1-b] oxazole 
Melting point 151 . 0-152 . 3^C . 
Example 1516 

(S) -2-methyl-6-nitro-2-{4- [4- (4-trif luoromethoxy- 
phenoxy) piperidin-l-yl] phenoxymethyl } -2, 3- 
dihydroimidazo [2, 1-b] oxazole 
Melting point 199 . 0-200 . 5°C . 
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Table 91 




Example Rl R2 mp(°C) 



1517 


-CH3 


-CI 


183. 


8 - 184 


■ 1518 


-CH3 


-CF3 


179.4 


- 180.9 


1519 


-CH3 


-F 


190.2 


- 192.8 


1520 


-CH3 


-OCH3 


193.3 


- 194.5 


1521 


-CH3 


-CH3 


198.2 - 


201.1 dec 


1522 


-CH3 


-H 


194 .5 


- 197.5 


1523 


-CH3 


-CN 


196.2 - 


198.5 dec 


1524 


-H 


-OCF3 


157.0 


- 160.0 


1525 


-H 


-CI 


166.5 - 


171.0 dec 
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Table 92 




Example Rl 


R2 


R3 


R4 


R5 


R6 


MS (M+1) 


1526 


-CH3 


-OCH3 


-H 


-H 


-H 


-H 


481 


1527 


-CH3 


-H 


-OCH3 


-H 


-H 


-H 


481 


1528 


-CH3 


-H 


-H 


-OCH3 


-H 


-H 


481 


1529 


-CH3 


-H 


-H 


-H 


-OCH3 


-OCH3 


511 


1530 


-CH3 


-OCH3 


-H 


-H 


-H 


-OCH3 


511 


1531 


-CH3 


-H 


-H 


-OCH3 


-OCH3 


-H 


511 


1532 


-CH3 


-H 


-OCH3 


-H 


-OCH3 


-H 


511 


1533 


-CH3 


-H 


-H 


-H 


-H 


-H 


451 


1534 


-CH3 


-H 


-H 


-H 


-H 


-CI 


485 


1535 


-CH3 


-H 


-H 


-H 


-CI 


-H 


485 


1536 


-CH3 


-H 


-H 


-CI 


-H 


-H 


485 


1537 


-CH3 


-CI 


-CI 


-H 


-H 


-H 


519 


1538 


-CH3 


-CI 


-H 


-CI 


-H 


-H 


519 


1539 


-CH3 


-CI 


-H 


-H 


-CI 


-H 


519 


1540 


-CH3 


-CI 


-H 


-H 


-H 


-CI 


519 


1541 


-CH3 


-H 


-CI 


-CI 


-H 


-H 


519 


1542 


-CH3 


-H 


-CI 


-H 


-CI 


-H 


519 


1543 


-CH3 


-H 


-H 


-H 


-H 


-CH3 


465 


1544 


-CH3 


-H 


-H 


-H 


-CH3 


-H 


465 


1545 


-CH3 


-H 


-H 


-CH3 


-H 


-H 


465 


1546 


-CH3 


-CH3 


-CH3 


-H 


-H 


-H 


479 


1547 


-CH3 


-CH3 


-H 


-CH3 


. -H 


-H 


479 


1548 


-CH3 


-CH3 


-H 


-H 


-CH3 


-H 


479 


1549 


-CH3 


-CH3 


-H 


-H 


-H 


-CH3 


479 


1550 


-CH3 


-H 


-CH3 


-CH3 


-H 


-H 


479 


1551 


-CH3 


-H 


-CH3 


-H 


-CH3 


-H 


479 


1552 


-CH3 


-H 


-H 


-H 


-H 


-F 


469 


1553 


"CH3 


-H 


-H 


-H 


-F 


-H 


469 


1554 


~CH3 


-H 


-H 


-F 


-H 


-H 


469 


1555 


-CH3 


-F 


-F 


-H 


-H 


-H 


487 


1556 


-CH3 


-F 


-H 


-F 


-H 


-H 


487 


1557 


-CH3 


-F 


-H 


-H 


-F 


-H 


487 


1558 


-^3 


-F 


-H 


-H 


-H 


-F 


487 


1559 


-CH3 


-H 


-F 


-F 


-H 


-H 


487 


1560 


-CH3 


-CO2C2H5 


-H 


-H 


-H 


-H 


523 


1561 


-CH3 


-H 


-CO2C2H5 


-H 


-H 


-H 


523 


1562 


-CH3 


-H 


-H 


-CO2C2H5 


-H 


-H 


523 


1563 


-CH3 


-CN 


-H 


-H 


-H 


-H 


476 


1564 


-CH3 


-H 


-CN 


-H 


-H 


-H 


476 


1565 


-CH3 


-H 


-H 


-CN 


-H 


-H 


476 


1566 


-CH3 


-H 


-H 


-H 


-H 


-CF3 


519 


1567 


-CH3 


-H 


-H 


-H 


-CF3 


-H 


519 
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Table 93 




Exairple Rl 


R2 


R3 


R4 


R5 


R6 


MS (M+1) 


1568 


-CH3 


-H 


-H 


-CF3 


-H 


-H 


519 


1569 


-CH3 


-H 


-H 


— H 


— H 




"5 


1570 


-CH3 


-H 


-F 


-H 


-F 


— H 


4 P "7 
ft 0 / 


1571 


-CH3 


-H 


-H 


-H 


-OCF3 


— H 


^ ^ 
0 0 O 


1572 


-CH3 


-H 


-H 


-OCF3 




n 


CL Q CL 


1573 


-CH3 


-H 


-H 


-H 


1 1 


— OPR ( C\A^ \ 


0 Q 

D U y 


1574 


-CH3 


-H 


-H 


-CH3 


1 1 




c; "7 


1575 


-CH3 


-H 


-H 




-H 


L*^2^*^3 


Q 


1576 


-CH3 


-H 


-H 


-Br 


— H 




3 fi / 


1577 


-CH3 


-H 


-CH3 


-H 


-H 


— F 


d ft 

*i 0 0 


1578 


~CH3 


-H 


-H 


-C3H7 


— H 


— H 

n 


ft y J 


1579 


-CH3 


-H 


-H 


-CI 




n 


n '3 


1580 


~CH3 


-H 


-H 


-NO2 


— H 


— F 


0 ± ft 


1581 


-CH3 




-H 






wwn3 


9 1 


1582 


-CH3 


-H 


-H 


-H 




n 


9 "7 


1583 


-CH3 


-H 


-H 


-H 


-N f CoHc) 0 

IN V *>-'2"5 / 2 


— H 


3 Z Z 


1584 


-CH3 


-H 


-CH=CHCH3 
(cis) 


-H 


-H 




^ 0 ^ 


1585 


-CH3 


-H 


-H 


-CH (CHt) 0 

Vioxx \ Vrf'J. -1.3/2 


-H 


XT 


4 Q 

H Z3 «J 


1586 


-CH3 


-H 


-H 


-H 


iM XT v., V-r iN n 2 


n 


n 0 


1587 


-CH3 


-H 


-H 


-CH2CH2COCH3 


-H 


-H 


521 


1588 


-CH3 


-H 


-H 


-H 


-NHCgHs 


-H 


542 


1589 


-CH3 


-H 


-H 


-NH2 


-H 


-CI 


500 


1590 


-CH3 


-H 


-H 


-CH2CO2CH3 


-H 


-H 


523 


1591 


-CH3 


-H 


-H 


-OCH3 


-H 


-CI 


515 


1592 


-CH3 


-H 


-H 


-H 


-CO2CH3 


-H 


509 


1593 


-CH3 


-H 


-H 


-COCH3 


-H 


-CONH2 


536 


1594 


-CH3 


-H 


-H 


-COC2H5 


-H 


-H 


507 


1595 


-CH3 


-H 


-H 


-COCH3 


-H 


-CH3 


507 


1596 


-CH3 


-H 


-H 


-COCH3 


-OH 


-H 


509 


1597 


-CH3 


-H 


-H 


-NHCOCH3 


-H 


-H 


508 


1598 


-CH3 


-H 


-CH3 


-CH3 


-CH3 


-H 


493 


1599 


-CH3 


-H 


-H 


-H 


-H 


— CH2C6H5 


541 


1600 


-CH3 


-H 


-OCH3 


-H 


-H 


-CO2CH3 


539 


1601 


-CH3 


-H 


-H 


-SCH3 


-H 


-H 


497 


1602 


-CH3 


-H 


-H 


-CHF2 


-H 


-H 


517 
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Table 94 




1605 



1606 



1607 



1608 



1609 



1610 



1611 



1612 




502 




507 



518 
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Table 95 



R1 




0 



Example Rl R2 MS(M+1) 



1613 



1614 



1615 



1616 



1617 



1618 



1619 



1620 



1621 



1622 




502 



517 



521 



541 



519 



505 



502 



516 



507 



505 
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Table 96 




Example Rl 



R2 



MS (M+1) 



1623 -CH3 



1624 -CH3 



1625 -CH3 




H3C 



491 



584 



582 



162 6 -CH3 



1627 -CH3 



1628 -CH3 



1629 -CH3 



1630 -CH3 



1631 -CH3 



1632 -CHq 




^ // 



-N. N 




CH, 



-CI 



O+CH3 



^ //K CH, 




516 



568 



659 



635 



673 



508 



505 
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Table 97 




Example Rl R2 MS(M+1) 



1633 



1634 



1635 



1636 



1637 



1638 




452 



452 



492 



493 



503 
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Table 98 



R2 R3 




Example 


Rl 


R2 


R3 


R4 




mp C'C) or NMR 


1639 


-CH3 


-H 


-H 


— CH2C6H5 




208 - 210.5 


1640 


-CH3 


-H 


-H 


4-BrPhCH2- 




213.5 - 215.4 


1641 


-CH3 


-H 


-H 


4-BrPhCH20CO- 




185.4 - 188.5 


1642 


-CH3 


-H 


-H 


-cyclo-CeHii 




255.4 - 257.9 dec 


1643 


-CH3 


-H 


-H 


4-CF3PhCH=N- 




178.0 - 278.6 


1644 


-CH3 


-H 


-H 


4-CF30PhOCO- 




226.5-226.8 


1645 


-CH3 


-H 


-H 


4 -CFsPhCCCHaOCO- 




186.4-187.7 


1646 


-H 


-H 


-H 


4-CF30Ph- 




232.0 - 234.5 


1647 


-H 


-H 


-H 


4-CF30PhCH2- 




171.4 - 172.9 


1648 


-H 


-H 


-H 


4-ClPhCH2- 




191.2-192.0 












NMR (CDCI3) 5 1.48 (9H, s) , 










3. 


04 (4H, 


m) , 3.55-3.60 (4H, m) 


1649 


-H 


-H 


-H 


{CH3)3COCO- 4. 


37 (2H, 


m) , 4.39-4.49 (2H, m) 



5.63(1H, m), 6.79-6.91 (4H , m) , 
7.63 (IH , s) . 
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Table 99 



H R1 




Example 


Rl 


R2 


R3 


R4 


R5 


MS (M+1) 


1650 


-H 


-CF3 


-H 


-H 


-H 


518 


1651 


-H 


-H 


-NO2 


-H 


-H 


495 


1652 


-H 


-H 


-CF3 


-H 


-H 


518 


1653 


-H 


-H 


-CH3 


-H 


-H 


464 


1654 


-H 


-H 


-CN 


-H 


-H 


475 


1655 


-H 


-H 


-CeHs 


-H 


-H 


526 


1656 


-H 


-H 


-F 


-H 


-H 


468 


1657 


-H 


-CI 


-CI 


-H 


-H 


518 


1658 


-CFa 


-H 


-H 


-H 


-H 


518 


1659 


-H 


-H 


-OCH3 


-H 


-H 


480 


1660 


-H 


-H 


-SCH3 


-H 


-H 


496 


1661 


-H 


-H 


-SO2CH3 


-H 


-H 


528 


1662 


-H 


-H 


-OCH2C6H5 


-H 


-H 


556 


1663 


-H 


-CI 


-H 


-CI 


-H 


518 


1664 


-F 


-F 


-F 


-H 


-H 


504 


1665 


-H 


-H 


-OCOCH3 


-H 


-H 


508 
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Table 100 




Example 


Rl 


MS (M+1) 


1666 


4-CF30Ph- 


564 


1667 


4-CH30PhCH2- 


524 


1668 


4-CH3PhCH2- 


508 


1669 


4-CH302CPhCH2- 


552 


1670 


— CH2C6H5 


494 


1671 


4-CH3SPhCH2- 


540 


1672 


4-N02PhCH2- 


539 


1673 


3,4,5- (CH3O) 3PhCH2- 


584 


1674 


2-CH3CONHPhCH2- 


551 


1675 


4-FPhCH2- 


512 


1676 


4-CF30PhCH2- 


578 


1677 


4-PhCH20PhCH2- 


600 


1678 


4-CF3SPhCH2- 


594 


1679 


3-CF30PhCH2- 


578 


1680 


2-CF30PhCH2- 


578 


1681 


C6F5CH2- 


584 


1682 


PhCH=CHCH2- 


520 


1683 


4 -CI PhCH=CHCH2- 


554 


1684 


4-CF30PhCH=CHCH2- 


604 


1685 


-(CH2)2C6H5 


508 


1686 


Ph(CH2)3- 


522 


1687 


PhCCCHs- 


518 


1688 


PhS (CH2) 2- 


540 


1689 


PhCH20(CH2)2- 


538 


1690 


-CH2CH2CH=CH2 


458 


1691 


-CH2CH2CN 


457 


1692 


CH3 (CH2)l5- 


628 


1693 


CH3CH2O (CH2) 2O (CH2) 2- 


520 


1694 


-CH2CH2CCH 


456 


1695 


CF3CF2CF2CH2- 


586 


1696 


-CH2-cyclo-C3H5 


458 
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Example Rl MS (M+1) 



1697 




495 


1698 


1 N=/ 


495 


1699 




484 


1700 





584 


1701 


N=N 


596 


1702 




634 


1703 




495 


1704 




552 


1705 




509 


1706 


^0 


484 
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1252 



Table 103 




Example 


Rl 


MS (M+1) 


1710 


-CH2CH=CH2 


400 


1711 


-CgHia 


444 


1712 


-CH2CN 


399 


1713 


- (CH2)2CH(CH3)2 


430 


1714 


-CH2CON(CH3)2 


445 



Table 104 

Rl 



Example 


Rl 


R2 


mp(°C) 


or NMR 


1715 


-CH3 


4-CF30Ph- 


157 . 9 


- 158.8 


1716 


-CH3 


4-CF30PhCH2- 


188.4 


- 190.2 


1717 


-CH3 


4-CF30PhCH20CO- 


112.1 


- 115.4 


1718 


-CH3 


4-CF30PhCO- . 






1719 


-CH3 


4-CF30PhNHCO- 
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Example Rl R2 R3 



1720 


-H 


4-CF30Ph- 


-CH3 


126.9- 


128. 9 


1721 


-H 


4-CF30Ph- 


-C2H5 


102.1 - 


103. 1 


1722 


-H 


4-ClPh- 


-C2H5 


121.7 - 


123. 6 


1723 


-H 


-CgHs 


-CH3 


169.5 - 


171.0 


1724 


-H 


4-CF30PhCH2- 


-CH3 


134.8 - 


136. 8 


1725 


-H 


4-ClPhCH2- 


-CH3 


161.4 - 


164 . 1 


1726 


-H 


4-CF3PhCH2- 


-CH3 


136.4 - 


137. 9 


1727 


-H 


4-CF30PhCH2- 


-C2H5 


119 - 


120. 5 


1728 


-H 


4-CF3PhCH2- 


-C2H5 


134.3 - 


135. 7 


1729 


-H 


4-ClPhCH2- 


-C2H5 


135.8 


- 137 


1730 


-F 


4-CF30PhCH2- 


-CH3 


132.7 - 


134.7 


1731 


-H 


4-CF30PhCH2- 


4-CF30PhCH2- 


135.9 


- 137 


1732 


-H 


4-CF30PhCH2- 


-CeHs 


198.9 - 


200.8 


1733 


-H 


4-CF3PhCH2- 


-CsHs 


192.7 - 


194.7 


1734 


-H 


4-ClPhCH2- 


-CgHs 


195.1 - 


196. 1 


1735 


-H 


-CsHs 


-COCH3 


167.7 - 


168.7 


1736 


-H 


4-ClPh- 


-COCH3 


220.0 - 


223.5 


1737 


-H 


4-CF3Ph- 


-COCH3 


223.1 - 


224. 6 


1738 


-H 


4-CF30Ph- 


-COCH3 


243. 6 - 


244 . 9 


1739 


-F 


4-ClPh- 


-COCH3 


221.8 - 


223.0 


1740 


-F 


4-CF30Ph- 


-COCH3 


240.3 - 


242. 9 


1741 


-H 


-CgHs 


-CO2CH3 


182.7 - 


184 . 8 


1742 


-H 


4-ClPh- 


-CO2CH3 


244.0 - 


245.1 


1743 


-H 


4-CF30PhCH2- 


-H 


151.4 - 


154 .3 


1744 


-H 


4-CF30PhCH2- 


-CO2C2H5 


105.1 - 


107. 6 


1745 


-H 


4-ClPh (CH2) 2- 


-CH3 


115.1 - 


117 . 6 


1746 


-H 


4-CF30PhO(CH2) 3- 


-H 


189.9 - 


191.0 


1747 


-H 


4-CF30PhCO- 


-CH3 


143.3 - 


145.9 
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Example Rl R2 R3 NMR 



1748 


-H 


4 


-CFaPh- 


-CH3 


H NMR(CDCi3) 0 1.80{3H,s),3.28(3H,s),4.06(lH, 
d, J=10 . 2Hz) , 4 . 11 ( IH, d, J=10 . 2Hz) , 4 . 26 ( IH, d, 
J=10.2Hz), 4.52 (IH, d, J=10.2Hz), 6.70(2H, d, 
J=8.7Hz), 6.88(2H, d, J=8.8Hz), 7.13 (2H, d, 
J=8.8Hz), 7.39(2H, d, J=8.7Hz), 7.57 (IH, s) . 


1749 


-H 


4 


-ClPh- 


-CH3 


NMR{CDCl3) 5 1.79(3H, s), 3.22(3H, s) , 
4.04 (IH, d, J=10.4Hz), 4.08 (IH^ d, J=10.4Hz)^ 
4.23(1H, d, J-lO.lHz), 4.50(1H, d, J=10.1Hz), 
6.70-6.73 {2H, m) , 6. 81-6. 84 (2H, m) , 7.03- 
7.06(2H, m), 7.12-7.15 (2H, m) , 7.56(1H, s) . 


1750 


-H 


4- 


-CFgPh- 


-C2H5 


ISeyiRCCDCla) 5 1.20(3H, d, J=7.1Hz), 1.81(3H, 
s), 3.71 (2H, q, J==7.1Hz), 4.07{1H, d, 
J=10.2Hz), 4.11(1H, d, J=10.2Hz), 4.27(1H, d, 
J=10.2Hz), 4.52(1H, d, J-10.2Hz), 6. 63-6. 66 {2H, 
m), 6.88-6.91(2H, m) , 7. 10-7.12 (2H, m) , 7.34- 
7.37 (2H, m), 7.57 (IH, s) . 


1751 


-F 


4- 


-ClPh- 


-CH3 


ti NlMlK(CL)L,l3) O l.C5(J(JH, S) , 3.20 (3H, s) , 

4.06(1H, d, J-10.2HZ), 4.09 (IH, d, J=10.1Hz), 
4.25(1H, d, J=10.1Hz), 4.49(1H, d, J=10.2Hz), 
6.54-6.57 {2H, m) , 6. 64-6.71 (2H, m) , 7.09- 
7.19(3H, m), 7.57 (IH, s) . 


1752 


-H 


4- 


-CFaOPhCHs- 


-COCH3 


NMR{CDCl3) 5 1,79{3H, s) , 1.85(3H, s) , 
4.06(1H, d, J=10.2Hz), 4.08 (IH, d, J=10.2Hz), 
4.24 (IH, d, J=10.2Hz), 4.48 (IH, d, J=10.2Hz), 
4.82 (2H, s), 6.78-6.82 (2H, m) , 6.88-6. 91 (2H, 
III), 7.09-7.11 {2H, m), 7.20-7.22 (2H, m) , 
7.56(1H, s) . 


1753 


-H 


4- 


-CFgOPhCO- 


-CH3 


NMR(CDCl3) 5 1.76(3H, s) , 3.45(3H, s) , 
4.03 (IH, d, J=10.1Hz), 4.04 (IH, d, J=10.2Hz), 
4.18{1H, d, J=10.1Hz), 4.46 (IH, d, J=10.2Hz) , 
6. 69-6.72 (2H, m) , 6. 95-6. 98 (2H, m) , 7.37- 
7.46{4H, m), 7.55(1H, s) . 


1754 


-H 


4- 


•ClPhCO- 


-CH3 


NMR(CDCl3) 6 1.77{3H, s) , 3.43(3H, s) , 
4.03{1H, d, J-lO.lHz), 4.04 (IH, d, J-10.2Hz), 
4.18(1H, d, J=10.1Hz), 4.46(1H, d, J=10,2Hz), 
6.69-6.72 (2H, m) , 6. 94-6. 97 (2H, m) , 7.13- 
7.23 (4H, m), 7.55 (IH, s) . 


1755 


-H 


4- 


ClPhCO- 


-H 


NMR(DMSO) 6l.68(3H, s) , 4 . 17-4 .20 (IH, m) , 
4.22-4.30(2H, m) , 4 .36-4 .39 (IH, m) , 6.88- 
6.91(2H, m), 7.57-7. 66 {4H, m) , 7. 94-7.97 (2H, 
m), 8.15 (IH, s), 10.19(1H, brs) . 
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Table 



107 




Example Rl 



R2 



R3 



NMR 



1756 -H 4-ClPhCO- 



1757 -H 4-CF3PhCO- 



1758 -H 4-CF30PhCO- 



-H 



-H 



NMRCDMSO) 5l.68(3H,s), 4 . 17-4 . 20 (IH, 
m), 4.22-4. 30 (2H, m) , 4 .36-4 . 39 (IH, m) , 
6.88-6.91 (2H, m) , 7.57-7.66(4H, m) , 
7.94-7.97 (2H, m) , 8.15 (IH, s) , 10.19 (IH, 

brs) . 

5 1.68 (3H, s), 4.17- 
4.24-4.30 (2H, m) , 4.36- 
6.90-6.93 (2H, m) , 7.65- 
7.88-7.90 (2H, m) , 8.11- 
8.16(1H, s), 10.35 (IH, 



NMR(ON^O) 
4.21 (IH, m), 
4.40 (IH, m), 
7.68 (2H, m), 
8.13 (2H, m), 
brs) . 

NMR(DMSO) 
4.20 (IH, m) , 
4.40 (IH, m), 
7.52 (2H, m), 
8.06 (2H, m), 
brs) . 



5 1.68 (3H, s), 
4.24-4.31 (2H, 
6.89-6.92 (2H, 
7. 63-7. 66 {2H, 



4.17- 
m) , 4.36- 
m), 7.49- 
m), 8.04- 



8.16(1H, s), 10.23(1H, 



1759 


-H 


4-ClPh- 


-H 


142.6 - 


144.7 


1760 


-H 


4-CF30Ph (CH2) 2- 


-H 






1761 


-H 


4-CF30Ph (CH2)2- 


-CH3 






1762 


-H 


4-CF30PhO(CH2)3- 


-C2H5 


107.6 - 


109.2 


1763 


-H 


4-CF30PhCOCH2- 


-H 






1764 


-H 


4-CF30PhCOCH2- 


-CH3 
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Exaitple 


Rl 


R2 


R3 


1765 


-CH3 


-H 


4-ClPh- 


1766 


-CH3 


-H 


4-CF3Ph- 


1767 


-CH3 


-CH3 


4-CF30PhCH2- 


1768 


-CH3 


-H 


4-CF30Ph- 


1769 


-CH3 


. -COCH3 


4-CF30Ph- 


1770 


-CH3 


-CH3 


4-CF30Ph- 


1771 


-CH3 


-CH3 


4-CF3Ph- 


1772 


-CH3 


-COCH3 


4-CF3Ph- 


1773 


-CH3 


-CH3 


4-ClPh- 


1774 


-CH3 


-CO2C2H5 


4-CF30Ph- 



mp(**C) or NMR 



1775 -CH3 -COCH3 4-ClPh- 



171.5 - 173.5 
172.2 - 174.9 

138.5 - 141.0 

165.1 - 167.2 
128.4 - 130.8 

113.6 - 114.5 

168.2 - 170.7 

132.8 - 133.9 

160.9 - 163.4 
NMR(CDCl3) 5 1.21 (3H, t, d=7.1), 

1.77 (3H, s), 4.05 (IH, d, J=10.3Hz), 
4.06 (IH, J=10.2Hz), 4.15-4.22 (3H, 
m), 4.49 (IH, d, J=10.3Hz), 4.78 (2H, 
s), 6.74-6.78 (2H, m) , 7 . 07-7. 13 (6H, 
m) , 7.55 (IH, s) . 

NMR(CDCl3) 5 1.78(3H, s) , 1.86(3H, 
s), 4.03(1H, d, J=10.2Hz), 4.05(1H, 
d, J=10.1Hz), 4.21 (IH, d, J=10.1Hz), 
4.48 (IH, d, J=10.2Hz), 4.78 (2H,s), 
6.71-6.74 (2H, m) , 6.87-6.89 (2H, m) , 
7.08-7.11 (2H, m), 7.28-7.32 (2H, m) , 
7.55 (IH, s) . 
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Example 


Rl 


R2 




mp{°C) 




1776 


-CH3 


-4-PYRIDYL 


228.2 


- 229.8 


dec 


1777 


-CH3 


-CHO 


176 


.0 - 179. 


5 


1778 


-CH3 


4-ClPhCO- 


186 


.2 - 188. 


5 


1779 


-CH3 


4-CF3PhCO- 


170 


.3 - 172. 


4 


1780 


-CH3 


4-CF30PhCO- 


159 


.7 - 160. 


7 
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R2 



Exaitple Rl 



R2 



mpt'^C) or NMR 



1781 -CHa 



1782 -CH3 



— N 




0 



0 

N 0 



177.4 - 184.3 



196.3 - 197.8 



1783 -CH, 



1784 -CH3 



— N 



— N 




0- 



212.3 - 214.0 



251.9 - 253.0 



1785 -CH3 



— N 




-CI 



216.7 - 219.5 dec 



178 6 -CH3 



1787 -CH3 



1788 -CH3 



1789 -CH3 



17 90 -CH3 



— N 





0 




— N 



F F 
O^F 

II 



^0 
OH 



248.1 - 248.2 



150.3 - 154.9 



150.8 - 151.2 




-0 
F F 



-N 




NMR(CDCl3) 5 1.55(1H, s),1.60 
(IH, s), 1.77 (3H, s), 1.80-1. 95(2H, m) , 
2.15-2.40 (2H, m), 3.04-3.27 (2H, m),3. 
33-3. 53 {2H, m) , 3.95-4.11(2H, m),4.19 
{IH, d, J-10.2H2), 4.50 (IH, d,J=10.2 
Hz), 6.71-6.86(2H, m) , 6.88-7.02 (2H, m) , 
7.14-7.31 (2H, m), 7.47-7. 63 (3H, m) . 

^3MR(DMSO) 6 1.67(3H, s),2.61(2H, 
brs), 3.74(2H, J=2.9Hz), .17{1H, d, 
J=13.0Hz), 4.21(2H, s) , 6.28{1H, s) , 
6.81 (2H, d, J=9.1Hz), 6.94 (2H, d,J= 
9.2Hz), 7.18-7.57 (5H, m) , 8.17 (IH, s) . 
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> 




R1 




R2 



Exartple Rl 



R2 



mpCO or NMR 



1791 -CH3 



1792 -CH3 



1793 -CH3 



1794 -CH3 



1795 -CH, 



1796 -CH3 



1797 -CH3 




CI 





0 

H 

PH3 



\=, 



N. /=\ F 



CI 



202.0 - 203.5 



206.0 



247.8 - 249.8 



97.7 - 99.7 



172.5 - 175.8 



160.7 - 163.0 

NMR(CDCl3) 5 1.81(3H, s) , 3.44 
(3H, s), 4.06(1H, d, J=10.24Hz), 
4.12(1H, d, J=10.0Hz), 4.27 (IH, d, 
J=10.0Hz), 4.52 (IH, d, J=10.2Hz), 
6.83-6.91 (2H, m) , 7.39-7.45 (2H, m) , 
7.51-7.56 (3H, m) , 7.57 (IH, s) , 
7 . 62-7 . 68 (2H, m) 
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Exaitple Rl 



R2 



mp(°C) or NMR 



17 98 -CH3 



17 99 -CH3 



1800 -CH3 



1801 -CH3 



H 



H 



XT' 



rn 



CH 



NMR{CDCl3) 5 1.80(3H, s), 4.01-4.14 
(2H, m), 4.26(1H, J=10.0Hz), 
4.51(1H, J=10.3Hz), 6.85(2H, d, 
J=8.6Hz), 7. 03-7. 09 (4H, m) , 7.53-7.60 
(4H, m), 7.66(1H, s) 

NMR(CDCl3) 6 1.81(3H, s) , 4.05(1H, d, 
J=10.3Hz), 4.11(1H, d, J=10.0Hz), 
4.26(1H, d, J=10.0Hz), 4.51 (IH, d, 
J=10.3Hz), 6.83-7.05 (4H, m) , 7.20-7.26 
(2H, m), 7.51-7.60 (4H, m) , 7.65 (IH, s) 



1802 -CH3 



1803 -CH3 



CH3 





209.1 - 212.9 
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R4 R3 




Example 


Rl 


R2 


R3 


R4 


R5 


MS (M+1) 


1804 


-H 


-CF3 


-H 


-H 


-H 


517 


1805 


-H 


-H 


-NO2 


-H 


-H 


494 


1805 


-H 


-H 


-CF3 


-H 


-H 


517 


1807 


-H 


-H 


-CH3 


-H 


-H 


4 63 


1808 


-H 


-H 


-CN 


-H 


-H 


474 


1809 


-H 


-H 


-C6H5 


-H 


-H 


525 


1810 


-H 


-H 


-F 


-H 


-H 


467 


1811 


-H 


-CI 


-CI 


-H 


-H 


517 


1812 


-CF3 


-H 


-H 


-H 


-H 


517 


1813 


-H 


-H 


-OCH3 


-H 


-H 


479 


1814 


-H 


-H 


-SCH3 


-H 


-H 


495 


1815 


-H 


-H 


-SO2CH3 


-H 


-H 


527 


1816 


-H 


-H 


-OCH2C6H5 


-H 


-H 


555 


1817 


-H 


-CI 


-H 


-CI 


-H 


517 


1818 


-F 


-F 


-F 


-H 


-H 


503 


1819 


-H 


-H 


-OCOCH3 


-H 


-H 


507 
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Table 114 



Example 


Rl 


MS (M+1) 


1820 


4-CF30Ph- 


563 


1821 


4-CH30PhCH2- 


523 


1822 


4-CH3PhCH2- 


507 


1823 


4-CH302CPhCH2- 


551 


1824 


— CHaCsHs 


493 


1825 


4-CH3SPhCH2- 


539 


1826 


4-N02PhCH2- 


538 


1827 


3,4,5- {CH30)3PhCH2- 


583 


1828 


2-CH3CONHPhCH2- 


550 


1829 


4-FPhCH2- 


511 


1830 


4-CF30PhCH2- 


577 


1831 


4-PhCH20PhCH2- 


599 


1832 


4-CF3SPhCH2- 


593 


1833 


3-CF30PhCH2- 


577 


1834 


2-CF30PhCH2- 


577 


1835 


C6F5CH2- 


583 


1836 


PhCH=CHCH2- 


519 


1837 


4-ClPhCH=CHCH2- 


553 


1838 


4 -CF30PhCH=CHCH2- 


603 


1839 


- (CH2)2C6H5 


507 


1840 


Ph(CH2)3- 


521 


1841 


PhCCCH2- 


517 


1842 


PhS(CH2)2- 


539 


1843 


PhCH20 (CH2) 2- 


537 


1844 


-ch2CH2C:h=ch2 


457 


1845 


-CH2CH2CN 


456 


1846 


CH3CH2O ( CH2 ) 2O ( CH2 ) 2- 


519 


1847 


-CH2CH2CCH 


455 


1848 


CF3CF2CF2CH2- 


585 


1849 


-CH2-cyclo-C3H5 


457 
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Table 115 

NO/^^N'^ O > ^ ^ ^ O 

Example Rl MS (M+1) 



1850 
1851 




494 



494 



1852 
1853 
1854 



1855 
1856 
1857 

1858 
1859 




499 



494 



551 



508 



483 



519 
528 




483 



583 



595 
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Table 116 



Example 


Rl 


MS (M+1) 


1862 . > 




543 



Table 117 



\f N ^ ^ 



Example 


Rl 


MS (M+1) 


1863 


-CH2CH=CH2 


399 


1864 


- (CH2)2C6H5 


463 


1865 




4 4.3 


1866 


-CH2CN 


398 


1867 


-CH2CON(CH3)2 


444 


1868 


PhC0CH2- 


477 
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Table 118 



Example 


Rl 


R2 




mp (°C) 




1869 


-CH3 


4-CF3PhCH2- 


171 


.4 - 


172 


.4 


1870 


-CH3 


4-CF3PhCH20CO- 


130 


.4 - 


131 


.7 


1871 


-CH3 


4-ClPhCH20CO- 


126 


.8 - 


129 


. 1 


1872 


-CH3 


4-CF30PhCH20CO- 


143 


.8 - 


144 


. 8 


1873 


-CH3 


4-ClPhCH2- 


183 


.0 - 


187 


.2 


1874 


-CH3 


4-CF30PhCH2- 


174 


.3 - 


176 


.5 


1875 


-CH3 


4-CF3Ph- . 


156 


.7 - 


157 


.7 


1876 


-CH3 


(CH3)3COCO- 


197 


.0 - 


198 


.2 


1877 


-CH3 


4-CF30Ph- 


154 


.5 - 


156 


.7 



Table 119 




Exaitple 


Rl 




R2 


mp(°C) or NMR 




1878 


-CH3 


4 


-ClPhCH2- 


214.3 - 216.1 




1879 


-CH3 


4 




158.5 - 160.1 




1880 


-CH3 


4 


-CF30Ph- 


161.7 - 164.4 




1881 


-CH3 


4 


-ClPh- 


163.5 - 166.3 












lSIiyiR(CDCl3) 5 1.76(3H, s) , 4.02(1H, d. 












J=10.2Hz), 4.04 (IH, d, J=10.2Hz), 4.18 (IH, 


d. 


1882 


-CH3 


4' 


-CFgOPhCHz- 


J=10.2Hz), 4.48 (IH, d, J=10.2Hz), 5.00 (2H, 


s), ■ 










6.77-6.81 (2H, m) , 6.85-6. 90 (2H, m) , 7.21-7 


.23 










{2H, m) , 7.42-7.45 (2H, m) , 7.54 (IH, s) . 












NiyiR(C[X:i3) 5 1.77(3H, s), 4.02(1H, d. 




1883 








J=10.2Hz), 4.04 (IH, d, J=10.2Hz), 4.18 (IH, 




-CH3 


4- 


-CF3PhCH2- 


J=10.2Hz), 4.49{1H, d, J=10.2Hz), 5.07 (2H, 


s). 










6.77-6.81 (2H, m) , 6.85-6. 91 (2H, m) , 7.51-7, 


.55 










(3H, m), 7.62-7.65 (2H, m) . 
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Example 1884 
Production of (R) -2-methyl-6-nitro-2- { 4- [ 4- ( 4- 
trif luoromethoxyphenoxy ) piperidin-l-yl ] phenoxyitiethyl } - 
2, 3-dihydroimidazo [2, 1-b] oxazole 

4- [4- (4-Trif luoromethoxyphenoxy) piperidin-1- 
yl]phenol (693 mg, 1.96 mmol) was dissolved in N,N'- 
dimethylformamide (3 ml), and sodium hydride (86 mg, 
2.16 mmol) was added while cooling on ice followed by 
stirring at 70-75^*0 for 20 minutes. The mixture was 
cooled on ice. To the solution, a solution prepared by 
dissolving (R) -2-bromo-4-nitro-l- (2-methyl-2-oxiranyl- 
methyl) imidazole (720 mg, 2.75 mmol) in N ' -dimethyl- 
formamide (3 ml) was added followed by stirring at 70- 
75°C for 20 minutes. The reaction mixture was allowed 
to return to room temperature, ice water (25 ml) was 
added, and the resultant solution was extracted with 
methylene chloride (50 ml) three times. The organic 
phases were combined, washed with water 3 times, and 
dried over magnesium sulfate- After filtration, the 
filtrate was concentrated, and the residue was purified 
by silica gel column chromatography (methylene 
chloride/ethyl acetate = 3/1). Recrystallization from 
ethyl acetate/isopropyl ether gave (R) -2-methyl-6- 
nitro-2-{ 4- [4- (4-trif luoromethoxyphenoxy) piperidin-l- 
yl] phenoxymethyl } --2, 3-dihydroimidazo [2, 1-b] oxazole (343 
mg, 33%) as a light yellow powder. 
Example 1885 

(1) Production of 3- ( 4-trif luoromethylphenyl ) -2- 
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propenyl (S) -4- [3- (2-bromo-4-nitroimiclazol-l-yl) -2- 
hydroxy-2-methylpropyl] piperazin-l-carboxylate 

A mixture of (R) -2-bromo-4-nitro-l- (2-methyl- 
2-oxiranylmethyl) imidazole (2.04 g, 7.78 mmol) , 3-(4- 
trif luoromethylphenyl) -2-propenyl piperazine-1- 
carboxylate (2.69 g, 8.56 mmol) and N ' -dimethyl- 
formamide (10 ml) was stirred at 50^*0 for 20 hours. The 
reaction solution was allowed to return to room temper- 
ature, water was added, and the resultant solution was 
extracted with ethyl acetate (15 ml) twice. The 
organic phases were combined, washed with water three 
times, and dried over sodium sulfate. After filtra- 
tion, the filtrate was concentrated, and the residue 
was purified by silica gel column chromatography (n- 
hexane/ethyl acetate = 1/2) to obtain 3-(4- 
trif luoromethylphenyl) -2-propenyl (S) -4- [3- (2-bromo-4- 
nitroimidazol-l-yl) -2-hydroxy-2-methylpropyl] piperazin- 
1-carboxylate (3.77 g, 84%) as a yellow oil. 
^H-NMR (CDC13) 8ppm: 

1.16 (3H, s), 2.36 (IH, d, J = 14.0 Hz), 2.43 - 2.76 
(5H, m) , 3.21 (IH, s) , 3.41 - 3.57 (4H, m) , 4.01 (2H, 
s), 4.78 (2H, dd, J = 1.0 Hz, 6.1 Hz), 6.29 - 6.43 (IH, 
m) , 6.66 (IH, d, J = 16.0 Hz), 7.48 (2H, d, J = 8.3 
Hz), 7.58 (2H, d, J = 8.3 Hz), 8.10 (IH, s) . 
(2) Production of 3- (4-trif luoromethylphenyl) -2- 
propenyl (S) -4- ( 2-methyl-6-nitro-2 , 3-dihydroimidazo- 
[2 , 1-b] oxazol-2-ylmethyl) piperazine-l-carboxylate 

3- (4-Trif luoromethylphenyl) -2-propenyl (S) -4- 
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[3- (2-bromo-4-nitroimidazol-l-yl) -2-hydroxy-2- 
methylpropyl]piperazine-l-carboxylate (3.5 6.07 
mmol) was dissolved in N., N ' -dimethyl formamide (10.5 
ml), and sodium hydride (316 mg, 7.89 mmol) was added 
while cooling on ice followed by stirring at the same 
temperature for 1.5 hours. To the reaction solution, 
ethyl acetate (3.5 ml) and water (24.5 ml) were added 
followed by stirring for 30 minutes. The precipitated 
crystals were filtered off, washed with water, and 
purified by silica gel column chromatography (ethyl 
acetate) . Recrystallization from 2-propanol/water 
gives a light yellow powder of 3- ( 4-trif luoromethyl- 
phenyl) -2-propenyl (S) -4- (2--methyl-6-nitro-2, 3- 
dihydroimidazo [2, 1-b] oxazol-2-ylmethyl) piperazine-l- 
carboxylate (2.07 g, 69%). 

Test example 1 
Antimicrobial assay (agar dilution method) 

The minimal inhibitory concentration of the 
2, 3-dihydro-6-nitroimidazo [2, 1-b] oxazole compound 
obtained in Example 397 against Mycobacterium 
tuberculosis (M. tuberculosis H37Rv) was determined 
using a 7H11 medium (manufactured by BBL) . The above 
strain had been cultured on a 7H9 medium (manufactured 
by BBL) in advance, the number of viable cells had been 
counted, and a cell suspension with the final viable 
cell count approximately 10^ CFU/ml was prepared, using 
a cell suspension stored freezing at -80°C. 5 |li1 of the 
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thus prepared cell suspension was inoculated onto the 
7H11 agar medium containing the test compound and then 
cultured at 37°C for 14 days. Thereafter^ the culture 
was subjected to the test to determine the minimal 
inhibitory concentration. - 

The minimal inhibitory concentration of the 
compound against M. tuberculosis H37Rv was 0.024 jag/ml. 



